





$EVWUDFW  &RRSHUDWLRQLVULIHLQWKHPLFURELDOZRUOG \HWRXUEHVWFXUUHQWWKHRULHVRI WKHHYROXWLRQ
RI FRRSHUDWLRQZHUHGHYHORSHGZLWKPXOWLFHOOXODUDQLPDOVLQPLQG +DPLOWRQ·VWKHRU\RI LQFOXVLYH
ILWQHVVLVDQLPSRUWDQWFDVHLQSRLQW DSSO\LQJWKHWKHRU\LQDPLFURELDOVHWWLQJLVIDUIURPVWUDLJKW
IRUZDUG DVVRFLDOHYROXWLRQLQPLFUREHVKDVDQXPEHURI GLVWLQFWLYHIHDWXUHVWKDWWKHWKHRU\ZDV
QHYHULQWHQGHGWRFDSWXUH ,QWKLVDUWLFOH , IRFXVRQWKHFRQFHSWXDOFKDOOHQJHVSRVHGE\WKHSURMHFW
RI H[WHQGLQJ+DPLOWRQ·VWKHRU\WRDFFRPPRGDWHWKHHIIHFWVRI JHQHPRELOLW\ , EHJLQE\RXWOLQLQJ
WKHEDVLFVRI WKHWKHRU\RI LQFOXVLYHILWQHVV HPSKDVL]LQJWKHUROHWKDWWKHFRQFHSWRI UHODWHGQHVVLV
LQWHQGHGWRSOD\ , WKHQSURYLGHDEULHI KLVWRU\RI WKLVFRQFHSW VKRZLQJKRZ RYHUWKHSDVWILIW\
\HDUV LWKDVGHSDUWHGIURPWKHLQWXLWLYHQRWLRQRI JHQHDORJLFDONLQVKLSWRHQFRPSDVVDUDQJHRI JHQ
HUDOL]HGPHDVXUHVRI JHQHWLFVLPLODULW\ , SURFHHGWRDUJXHWKDWJHQHPRELOLW\IRUFHVDIXUWKHUUHYLVLRQ
RI WKHFRQFHSW 7KHUHDVRQLQVKRUWLVWKDW ZKHQWKHJHQHVLPSOLFDWHGLQSURGXFLQJVRFLDOEHKDYLRXU




WLPHRI UHSURGXFWLRQ" , DUJXHWKDW VWULFWO\VSHDNLQJ LWLVQHLWKHURI WKHVH ZKDWUHDOO\PDWWHUVWRWKH
HYROXWLRQRI VRFLDOEHKDYLRXULV GLDFKURQLF JHQHWLFVLPLODULW\EHWZHHQWKHSURGXFHUVRI ILWQHVVEHQH
ILWVDWWKHWLPHWKH\SURGXFHWKHPDQGWKHUHFLSLHQWVRI WKRVHEHQHILWVDWWKHHQGRI WKHLUOLIHF\FOH
, FORVHE\GLVFXVVLQJWKHLPSOLFDWLRQVRI WKLVUHVXOW 7KHPDLQSD\RII LVWKDWLWPDNHVURRPIRUD
SRVVLEOHQHZPHFKDQLVPIRUWKHHYROXWLRQRI DOWUXLVPLQPLFUREHVWKDWGRHVQRWUHTXLUHFRUUHODWHG




7KHPRVWFHOHEUDWHGH[DPSOHVRI FRRSHUDWLRQ LQ WKHQDWXUDOZRUOG LQYROYHPXOWLFHOOXODUDQLPDOV
:HDUHDZHVWUXFNDQGULJKWO\VRE\WKHHODERUDWHQHVWVRI DQWV EHHV ZDVSVDQGWHUPLWHV E\WKH
KXQWLQJVWUDWHJLHVRI GROSKLQV RUFDVDQGZROYHV DQGE\WKHFRPSOH[VRFLDOKLHUDUFKLHVRI EDERRQV
DQGFKLPSDQ]HHV <HWWKLVVWRFNRI IDPLOLDUH[DPSOHVSURYLGHVRQO\DPHDJUHVDPSOHRI WKHIXOOUDQJH
RI FRRSHUDWLYHSKHQRPHQDLQQDWXUH ,QGHHG LWLVQRWMXVWDVPDOOVDPSOH EXWDELDVHGRQH PDQ\
RI QDWXUH·VPRVWVSHFWDFXODUVRFLDOSKHQRPHQDJRODUJHO\XQQRWLFHGE\KXPDQH\HV IRUWKH\DUHWRR
VPDOOIRUWKHXQDLGHGH\HWRVHH
&RQVLGHU IRUH[DPSOH WKHVRFLDODPRHED 'LFW\RVWHOLXPGLVFRLGHXP %RQQHU 6WUDVVPDQQHW
DO  6WUDVVPDQQDQG4XHOOHU )RUPXFKRI WKHLUOLIHF\FOH WKHVHDPRHEDHFRQIRUPWR
RXUXVXDOH[SHFWDWLRQVRI DPRHEDH WKH\OLYHLQWKHVRLO WKH\HQJXOI EDFWHULD WKH\GLYLGHPLWRWLFDOO\




D $URXQGDILIWKRI WKHDPRHEDHVDFULILFHWKHLUOLYHVLQWKLVSURFHVV IRUPLQJDKDUG\ FHOOXORVH
VWDONRI GHDGFHOOV 7KHUHPDLQLQJIRXUILIWKVFOXVWHUDWWKHWLSRI WKHVWDON ZKHUHWKH\JHQHUDWHDQG
UHOHDVHVSRUHV 7KHVSRUHVDUHGLVSHUVHGWKURXJKWKHHQYLURQPHQW UHGXFLQJWKHSUREDELOLW\WKDWWKH
DPRHEDHWKH\XOWLPDWHO\SURGXFHZLOOHQFRXQWHUWKHVDPHKDUVKFRQGLWLRQVWKHLUSDUHQWVHQGXUHG
)RUDVHFRQGH[DPSOH FRQVLGHUWKHVRFLDOEDFWHULXP 0\[RFRFFXV[DQWKXV 9HOLFHUDQG9RV
0[DQWKXV WRRFDQJHQHUDWHIUXLWLQJERGLHVWKURXJKWKHDJJUHJDWLRQRI IUHHOLYLQJFHOOV EXWWKLVLVQRW
WKHRQO\WULFNXSLWVVOHHYH 5HFHQWZRUNE\-DPHV(%HUOHPDQDQGFROOHDJXHV%HUOHPDQHWDO 
KDVGRFXPHQWHGDP\VWHULRXVEHKDYLRXULQZKLFKWKHEDFWHULDPRYHFROOHFWLYHO\LQDV\QFKURQL]HG
¶ULSSOH·IRUPDWLRQ OLNHZDYHVRQWKHVHD)LJXUHE 7KHUH LVJRRGHYLGHQFHWKDW WKLVULSSOLQJ
LVDSUHGDWRU\EHKDYLRXU WULJJHUHGE\WKHSUR[LPLW\RI IRRG EXWWKHTXHVWLRQUHPDLQVRSHQDVWR
ZKDWSUHGDWRU\DGYDQWDJH LI DQ\ LWSURYLGHVIRUWKHEDFWHULD 2QHSODXVLEOHK\SRWKHVLVLVWKDWWKH
IRUPDWLRQLVDNLQGRI EDWWOHWDFWLF E\ULSSOLQJXQGHUQHDWKDSUH\FRORQ\ WKH 0[DQWKXV VZDUP
LVDEOHWRGLVUXSWDQGGLVORGJHLWVSUH\PRUHHIIHFWLYHO\ ,I WKLVLVFRUUHFW WKHQVRSKLVWLFDWHG¶SDFN
KXQWLQJ·WHFKQLTXHVFDQQRORQJHUEHFRQVLGHUHGWKHVROHSUHVHUYHRI ODUJH PXOWLFHOOXODUPDPPDOV
6XFKLPSUHVVLYHIHDWVRI FROOHFWLYHDFWLRQVKRXOGFRQYLQFHXVWKDWFRRSHUDWLRQLQPLFUREHVLVQR
PHUHVLGHVKRZ LWLVQROHVVVRSKLVWLFDWHG QROHVVVSHFWDFXODU DQGQROHVVFHQWUDOWRWKHOLIHF\FOHV
RI WKHRUJDQLVPVLQYROYHGWKDQFRRSHUDWLRQLQWKHPDFURVFRSLFZRUOG %XWWKHVHKHDGOLQHJUDEELQJ




D )UXLWLQJERGLHVRI WKHVRFLDODPRHED 'LFW\RVWHOLXPGLVFRLGHXP SKRWRJUDSKE\6FRWW6RORPRQ UHSURGXFHGZLWKSHUPLV
VLRQ






¶SXEOLFJRRGV· 7KHVHJRRGV LQFOXGHHQ]\PHV VXUIDFWDQWV DQWLELRWLFV WR[LQV DGKHVLYHSRO\PHUV
DPPRQLD DQGRWKHUXVHIXORUJDQLFPROHFXOHV ZKDWWKH\KDYHLQFRPPRQLVWKDW ZKHQHPLWWHGE\
DSURGXFHULQWRWKHH[WHUQDOHQYLURQPHQW WKH\FRQIHUDILWQHVVEHQHILWRQRWKHUQHDUE\PLFURRU





SX]]OHRI DNLQGZHDOVRHQFRXQWHULQHFRQRPLFV )RULWLVDWUXLVP LQERWKHFRQRPLFVDQGHYROX
WLRQDU\ELRORJ\ WKDWFROOHFWLYHDFWLRQDQGWKHSURGXFWLRQRI SXEOLFJRRGVDUHRIWHQGHVWDELOL]HGE\
IUHHULGLQJ2OVRQ +DUGLQ .DJHODQG5RWK &RRSHUDWLYHDFWLRQVDUHRIWHQFRVWO\
IUHHULGHUVUHDSWKHSURILWVRI WKHLUQHLJKERXUV·FRRSHUDWLYHDFWLRQVZLWKRXWSD\LQJWKDWFRVW DQGVR
RQHLQWXLWLYHO\H[SHFWVVXFKIUHHULGHUVWRGREHWWHU LQWKHORQJUXQ WKDQFRRSHUDWRUV 7KHUHLVQR
UHDVRQWRWKLQNWKDWPLFURELDOFRRSHUDWLRQLVLPPXQHWRWKLVWKUHDW ,QPLFUREHV WKHSURGXFWLRQ




LQPLFUREHV" :K\DUH WKHVHEHKDYLRXUVQRWGHVWDELOL]HGE\IUHHULGLQJ" 7KLV LV WKH ¶SUREOHPRI
FRRSHUDWLRQ·LQPLFUREHV:HVWHWDO  D DQGXQGHUVWDQGLQJKRZWKHSUREOHPLVVROYHG
LQQDWXUHLVRQHRI WKHFHQWUDOWDVNVRI WKHHPHUJLQJSURJUDPPHRI ¶VRFLRPLFURELRORJ\·3DUVHNDQG
*UHHQEHUJ
2I FRXUVH WKHSUREOHPRI VWDELOL]LQJFRRSHUDWLRQXQGHUQDWXUDOVHOHFWLRQKDVEHHQVWXGLHGIRU
RYHUKDOI DFHQWXU\LQPDLQVWUHDPEHKDYLRXUDOHFRORJ\ ZKHUH WKHRULVWVKDYHGHYHORSHGDYDULHW\
RI PRGHOOLQJ DSSURDFKHVGHVLJQHG WR VKRZKRZQDWXUDO VHOHFWLRQFDQ XQGHU FHUWDLQ FRQGLWLRQV
IDYRXUFRRSHUDWLYHEHKDYLRXUIRUUHYLHZV VHH*DUGQHUDQG)RVWHU :HQVHOHHUVHWDO 
,GHDOO\ WKHQ ZHZRXOGVLPSO\LPSRUWRXURIIWKHVKHOI VROXWLRQVWRWKHSUREOHPRI FRRSHUDWLRQWR








:'+DPLOWRQ·V WKHRU\RI LQFOXVLYHILWQHVVLVDQLPSRUWDQWFDVHLQSRLQW 7KHGHWDLOV
RI WKHWKHRU\ZLOOEHH[SODLQHGEHORZ IRUQRZ LWLVHQRXJKWRQRWHWKDWWKHWKHRU\DVVLJQVDFUXFLDO
UROHWR UHODWHGQHVV LQWKHH[SODQDWLRQRI VRFLDOEHKDYLRXU ,QSRSXODWLRQVRI PXOWLFHOOXODUDQLPDOV WKH
FRQFHSWRI UHODWHGQHVVLVIDLUO\WKRXJKQRWZKROO\XQSUREOHPDWLF URXJKO\VSHDNLQJ WKHGHJUHH
RI  UHODWHGQHVVEHWZHHQ WZRRUJDQLVPVFDQEHHVWLPDWHGE\ ORRNLQJDW WKHGHJUHH WRZKLFK WKH\
KDYHDQFHVWRUVLQFRPPRQ $VZHZLOOVHHEHORZ WKLVOHDYHVURRPIRUGLVDJUHHPHQWDERXWWKHEHVW
TXDQWLWDWLYHPHDVXUHRI UHODWHGQHVV DQGLQUHFHQWGHFDGHVWUDGLWLRQDOSHGLJUHHEDVHGPHDVXUHVKDYH




VRXUFHRI DOOWKHWURXEOHLVWKHSURSHQVLW\RI PLFUREHVWRH[FKDQJHJHQHVKRUL]RQWDOO\ E\SDVVLQJWKH
SDUHQWRIIVSULQJFKDQQHO $ JURZLQJERG\RI HYLGHQFHSRLQWVWRWKHLPSRUWDQFHRI WKLVSURFHVVWR
VRFLDOHYROXWLRQLQPLFUREHV6PLWK :HVWHWDO D 1RJXHLUDHWDO  5DQNLQHWDO D
E 0F *LQW\HWDO  0F *LQW\HWDO  :HVWDQG*DUGQHU ,QWKLVDUWLFOH , ZLOODUJXH
WKDWHYHQJHQHUDOL]HGVWDWLVWLFDOPHDVXUHVRI UHODWHGQHVVGRQRWIXOO\DFFRXQWIRUWKHLPSDFWRI JHQH
PRELOLW\ IRUFLQJDIXUWKHUUHYLVLRQWRWKHFRQFHSW
7KHRXWOLQHRI WKHDUWLFOHLVDVIROORZV ,Q6HFWLRQ , RXWOLQHWKHEDVLFVRI WKHWKHRU\RI LQFOXVLYH
ILWQHVV HPSKDVL]LQJWKHUROHWKDWWKHFRQFHSWRI UHODWHGQHVVLVLQWHQGHGWRSOD\ , WKHQSURYLGHDEULHI
LQWURGXFWLRQWRWKLVFRQFHSW VKRZLQJKRZ RYHUWKHSDVWILIW\\HDUV LWKDVGHSDUWHGIURPWKHLQWXLWLYH
QRWLRQRI JHQHDORJLFDONLQVKLSWRHQFRPSDVVDUDQJHRI JHQHUDOL]HGPHDVXUHVRI JHQHWLFVLPLODULW\
,Q6HFWLRQV , H[SODLQZK\VRFLDOHYROXWLRQWKHRULVWVFDQQRWDIIRUGWRLJQRUHWKHSKHQRPHQRQRI
JHQHPRELOLW\ ,Q6HFWLRQV , SURFHHGWRDUJXHWKDWJHQHPRELOLW\IRUFHVDIXUWKHUUHYLVLRQRI WKH
FRQFHSWRI UHODWHGQHVV 7KHUHDVRQLQVKRUWLVWKDW ZKHQWKHJHQHVLPSOLFDWHGLQSURGXFLQJVRFLDO
EHKDYLRXUDUHPRELOH ZHFDQQRORQJHUWDONRI DQRUJDQLVP·VJHQRW\SH VLPSOLFLWHU  ZHFDQWDONRQO\
RI DQRUJDQLVP·VJHQRW\SH DWDSDUWLFXODUVWDJHLQLWV OLIHF\FOH 7KLVUDLVHVWKHTXHVWLRQ ZLWKUHVSHFW
WRZKLFKVWDJHLQWKHOLIHF\FOHVKRXOGUHODWHGQHVVEHGHILQHG" )RULQVWDQFH LVLWJHQHWLFVLPLODULW\
EHWZHHQRUJDQLVPVDWWKHWLPHRI LQWHUDFWLRQWKDWPDWWHUVWRWKHHYROXWLRQRI VRFLDOEHKDYLRXU RULV
LWJHQHWLFVLPLODULW\DWWKHWLPHRI UHSURGXFWLRQ" , XVHVLPSOHIRUPDOPRGHOVWRDUJXHWKDW VWULFWO\
VSHDNLQJ LWLVQHLWKHU ZKDWUHDOO\PDWWHUVWRWKHHYROXWLRQRI VRFLDOEHKDYLRXULV GLDFKURQLF JHQHWLF
VLPLODULW\EHWZHHQWKHSURGXFHUVRI ILWQHVVEHQHILWVDWWKHWLPHWKH\SURGXFHWKHPDQGWKHUHFLSLHQWV
RI WKRVHEHQHILWVDWWKHHQGRI WKHLUOLIHF\FOH ,Q6HFWLRQ , FRQVLGHUWKHZLGHUVLJQLILFDQFHRI WKLV
UHVXOW KLJKOLJKWLQJWKHLPSRUWDQWHPSLULFDOTXHVWLRQVWKDWDSXUHO\FRQFHSWXDODUJXPHQWLQHYLWDEO\
OHDYHVRSHQ ,Q6HFWLRQ , GUDZWRJHWKHUWKHGLVFXVVLRQDQGFRQFOXGH




ZKHQWKH\FURVVVSHFLHVERXQGDULHVFKDOOHQJHWUDGLWLRQDOFRQFHSWLRQVRI WKHWUHHRI OLIH ELRGLYHU
VLW\ LQGLYLGXDOLW\DQGRWKHUDVSHFWVRI ELRORJLFDORQWRORJ\VHH LQSDUWLFXODU WKHDUWLFOHVFROOHFWHGLQ
2·0DOOH\ 'XSUp DQG2·0DOOH\ 7KLVDUWLFOHFDQEHVHHQDVDFRQWULEXWLRQWRWKLV
JURZLQJERG\RI ZRUN 1HYHUWKHOHVV WKHVSHFLILFLVVXH, DGGUHVVLH WKHLPSDFWRI JHQHPRELOLW\RQ




$VOHJHQGKDVLW WKHSLWKLHVWH[SUHVVLRQRI WKHLGHDRI LQFOXVLYHILWQHVVZDVPDGHORQJEHIRUHWKH
WHUPLWVHOI ZDVFRLQHG :KHQDVNHGLI KHZRXOGGLYHLQWRDULYHUWRUHVFXHDGURZQLQJVWUDQJHU WKH
JHQHWLFLVWDQGFRDUFKLWHFWRI WKHPRGHUQV\QWKHVLV-%6+DOGDQHLVVDLGWRKDYHUHSOLHG ¶1R EXW,
ZRXOGGRLWIRUWZREURWKHUVRUHLJKWFRXVLQV·0D\QDUG6PLWK  ,I WKHVWRU\LVWUXH  WKHQ
+DOGDQHKDGODWFKHGRQWRDSURIRXQGDQGSRZHUIXOLQVLJKWDERXWVRFLDOHYROXWLRQ ZKHQLQWHUDFWLQJ
RUJDQLVPVVKDUHJHQHV WKHRUJDQLVPVPD\ LQFHUWDLQFLUFXPVWDQFHV KDYHDQHYROXWLRQDU\LQFHQWLYH
WRKHOSRQHDQRWKHU (YHQPRUHUHPDUNDEO\ KHJUDVSHGWKDWWKHLQFHQWLYHFRPHVLQGHJUHHV DQGWKDW
WKHVL]HRI WKHLQFHQWLYHLVSURSRUWLRQDOWRRQH·VGHJUHHRI UHODWHGQHVVWRWKHSRWHQWLDOEHQHILFLDU\
:HRZHWKHIRUPDOHPERGLPHQWRI WKLV LQVLJKWWR:'+DPLOWRQ   
  7RGD\ +DPLOWRQ·VWKHRU\OLHVDWWKHKHDUWRI DQHVWDEOLVKHGDQGEXUJHRQLQJUHVHDUFK
SURJUDPPH WKHH[SODQDWRU\GRPDLQRI ZKLFKKDVVWHDGLO\H[SDQGHGRYHUUHFHQWGHFDGHV%RXUNH
D 'DYLHVHWDO  7KHSULQFLSOHDWWKHKHDUWRI WKHWKHRU\LV¶+DPLOWRQ·VUXOH· DGHFHSWLYHO\
VLPSOHVWDWHPHQWRI WKHFRQGLWLRQVXQGHUZKLFKQDWXUDOVHOHFWLRQZLOOIDYRXUWKHJHQHVIRUDVRFLDO
EHKDYLRXU :KDWLWVD\V LQDQXWVKHOO LVWKDWWKHJHQHVIRUDVRFLDOEHKDYLRXUDUHIDYRXUHGE\VHOHFWLRQ
ZKHQ rB−C > 0 ZKHUH C LVWKHILWQHVVFRVWWKHEHKDYLRXULPSRVHVRQWKHDFWRUZKRSHUIRUPVLW
B LVWKHDYHUDJHILWQHVVEHQHILWWKHEHKDYLRXUFRQIHUVRQRWKHUDIIHFWHGLQGLYLGXDOVLH ¶UHFLSLHQWV·
DQG r LVWKHDYHUDJHGHJUHHRI UHODWHGQHVVEHWZHHQWKHUHFLSLHQWVDQGWKHDFWRU
,Q+DPLOWRQ·VUXOH WKHFRQFHSWRI UHODWHGQHVVSOD\VDGLVWLQFWLYHWKHRUHWLFDOUROH ,WVUROHLVWKDW
RI DQH[FKDQJHUDWH RUFRQYHUVLRQIDFWRU ZKLFKWHOOVXVKRZODUJHWKHEHQHILWFRQIHUUHGE\DVRFLDO
EHKDYLRXURQDQDFWRU·VUHODWLYHVKDVWREHLQUHODWLRQWRWKHFRVWLQFXUUHGE\WKHDFWRUEHIRUHWKH
JHQHVIRUWKDWEHKDYLRXUZLOOEHVHOHFWHG ,WVUROH LQRWKHUZRUGV LVWRTXDQWLI\WKH YDOXH RI DSDUWLFXODU
,WPD\ZHOOEH 7KHSUHFLVHZRUGLQJRI WKH¶EURWKHUVDQGFRXVLQV·UHPDUNGRHVQRWDSSHDUDQ\ZKHUHLQ+DOGDQH·V




WRWKHQH[WJHQHUDWLRQ)UDQN ,I WKHYDOXHRI WKHUHFLSLHQWWRWKHDFWRULVODUJHHQRXJK WKHQ
WKHJHQHWLFUHSUHVHQWDWLRQWKHDFWRUJDLQVLQGLUHFWO\E\SHUIRUPLQJWKHEHKDYLRXULQTXHVWLRQPD\
RXWZHLJKWKHJHQHWLFUHSUHVHQWDWLRQLWORVHVE\VDFULILFLQJDSRUWLRQRI LWVRZQUHSURGXFWLYHVXFFHVV
,QVXFKFDVHV ZHFDQVD\WKDWWKHEHKDYLRXUFRQWULEXWHVWRWKH¶LQFOXVLYHILWQHVV·RI WKHDFWRU HYHQ
WKRXJKLWGHWUDFWVIURPLWVGLUHFWILWQHVV+DPLOWRQ *UDIHQ %RXUNHD
:HFDQWKLQNRI UHODWHGQHVV TXD WHFKQLFDO WHUP LQ LQFOXVLYH ILWQHVV WKHRU\DVEHLQJ LPSOLFLWO\




1RWH KRZHYHU WKDWWKLVPLQLPDOGHILQLWLRQOHDYHVRSHQWKHTXHVWLRQRI KRZWKLV¶H[FKDQJHUDWH·LV
WREHIRUPDOO\GHILQHGDQGPHDVXUHG³DQGWKLVLVZKHUHFRPSOLFDWLRQVVWDUWWRDULVH
 3HGLJUHHEDVHGPHDVXUHV
7KHUHLV RI FRXUVH DQRUGLQDU\ LQWXLWLYHFRQFHSWRI UHODWHGQHVVWKDWSUHGDWHVWKHWKHRU\RI LQFOXVLYH
ILWQHVV 7KHLQWXLWLYHQRWLRQRI UHODWHGQHVVFRQFHUQVWKHFORVHQHVVRI DJHQHDORJLFDOUHODWLRQVKLS ,
DPPRUHFORVHO\UHODWHGWRP\VLVWHUWKDQWRP\DXQWV PRUHFORVHO\UHODWHGWRP\DXQWVWKDQWRP\
FRXVLQV DQGVRRQ :HFDQFDOOWKLVWKH¶SHGLJUHH·FRQFHSWLRQRI UHODWHGQHVV /RQJEHIRUH+DPLOWRQ
DUULYHGRQ WKH VFHQH SRSXODWLRQJHQHWLFLVWVKDGGHYHORSHGDYDULHW\RI TXDQWLWDWLYHPHDVXUHVRI
SHGLJUHHUHODWHGQHVVIRURWKHUWKHRUHWLFDOSXUSRVHV)LVKHU :ULJKW /LDQG6DFNV





ILFLHQWRI UHODWLRQVKLSrABEHWZHHQDQRUJDQLVP A DQGDQRWKHURUJDQLVP B 7RDSSO\:ULJKW·V
PHWKRG ZHORRNDWHDFKRI WKHJHQHDORJLFDOSDWKVOLQNLQJ A WR B YLDDFRPPRQDQFHVWRU 7RHDFK
SDWKZHDVVLJQDSDWKFRHIILFLHQW ZKLFKGHSHQGVRQLWKHSORLG\RI WKHRUJDQLVPV LLWKHQXPEHU
RI SDUHQWRIIVSULQJFRQQHFWLRQVRQWKHSDWKDQGLLLWKHLQGLYLGXDOFRHIILFLHQWVRI LQEUHHGLQJIRU A
B DQGWKHFRPPRQDQFHVWRULQTXHVWLRQ 7RFRPSXWH rAB  ZHWDNHWKHVXPRI WKHSDWKFRHIIL
FLHQWVRYHUDOORXUSDWKV ,QWKHVSHFLDOFDVHRI DSRSXODWLRQRI GLSORLGRUJDQLVPVZLWKQRLQEUHHGLQJ
WKHSDWKFRHIILFLHQWIRUWKH iWK SDWKUHGXFHVWR 0.5ni  ZKHUH ni LVWKHQXPEHURI SDUHQWRIIVSULQJ








SHGLJUHHPHDVXUHVRI r 0.5 EHWZHHQDSDUHQWDQGLWVRIIVSULQJDQGEHWZHHQIXOOVLEOLQJV 0.25 EH
WZHHQJUDQGSDUHQWVDQGWKHLUJUDQGFKLOGUHQ EHWZHHQKDOI VLEOLQJV DQGEHWZHHQDXQWVDQGXQFOHV
DQGWKHLUQHSKHZVDQGQLHFHV 0.125 EHWZHHQILUVWFRXVLQV DQGVRRQ
%RWK+DOGDQHLQKLV¶EURWKHUVDQGFRXVLQV·TXLSDQG+DPLOWRQLQKLVRULJLQDOIRUPX
ODWLRQRI LQFOXVLYHILWQHVVWKHRU\UHO\RQDFORVHFRQQHFWLRQEHWZHHQWKH¶SHGLJUHH·DQG¶H[FKDQJH
UDWH·FRQFHSWLRQVRI UHODWHGQHVV %RWK LQIDFW DVVXPHWKDW:ULJKW·VFRHIILFLHQWRI UHODWLRQVKLSRU
VRPHWKLQJFORVHWRLWSURYLGHVWKHULJKWH[FKDQJHUDWHIRUGHWHUPLQLQJZKHWKHUDVRFLDOEHKDYLRXU
LVLQWKHHYROXWLRQDU\LQWHUHVWRI WKHDFWRUZKRSHUIRUPVLW ,QFDOFXODWLQJZKHWKHULWLVZRUWKZKLOH
WRMXPSLQWRWKHULYHU +DOGDQHLPSOLFLWO\DVVXPHVWKDW r = 1/2 IRUVLEOLQJVDQG r = 1/8 IRUILUVW
FRXVLQV DQGWKHVH rYDOXHVOLQHXSZLWKWKHVWDQGDUGFRHIILFLHQWVRI UHODWLRQVKLSIRUDQRXWEUHGSRS
XODWLRQRI GLSORLGRUJDQLVPV +DPLOWRQ PHDQZKLOH H[SOLFLWO\WDNHV r WREH¶HTXDOWR6HZDOO
:ULJKW·V&RHIILFLHQWRI 5HODWLRQVKLS>«@XQLW\IRUFORQDOLQGLYLGXDOV RQHKDOI IRUVLEV RQHTXDUWHU
IRUKDOIVLEV RQHHLJKWKIRUFRXVLQV «DQGILQDOO\]HURIRUDOOLQGLYLGXDOVZKRVHUHODWLRQVKLSFDQEH
FRQVLGHUHGQHJOLJLEO\VPDOO·+DPLOWRQ SS 
:KHQZHDUHFRQFHUQHGZLWKSRSXODWLRQVRI PXOWLFHOOXODUDQLPDOV WKHDVVXPSWLRQWKDWWKH r
WHUPLQ+DPLOWRQ·VUXOHFDQEHDSSUR[LPDWHGE\:ULJKW·VFRHIILFLHQWRI UHODWLRQVKLSRUVRPHRWKHU




EHWZHHQWKHWZRRUJDQLVPV VRWKHUHFDQEHQR DSULRUL JXDUDQWHHWKDWWUDGLWLRQDO SHGLJUHHEDVHG
PHDVXUHVRI UHODWHGQHVVJLYHXVWKHDSSURSULDWHH[FKDQJHUDWHWRXVHLQDQLQFOXVLYHILWQHVVFDOFXODWLRQ
,QGHHG LWLVQRZZLGHO\UHFRJQL]HGDQGZDVUHFRJQL]HGE\+DPLOWRQIURPWKHEHJLQQLQJWKDWWKHUH




EHDUHUVWRDJURZDJUHHQEHDUG EUHFRJQL]HRWKHUEHDUHUVRQWKHEDVLVRI WKHLUJUHHQEHDUGV DQG
FGLIIHUHQWLDOO\KHOSWKHVHLQGLYLGXDOVDWDFRVWWRWKHPVHOYHV &RXOGVXFKDWUDLWHYHUEHIDYRXUHG
E\QDWXUDOVHOHFWLRQ" 'DZNLQVDUJXHVWKDW LWFRXOG 7KHNH\FRQVLGHUDWLRQLVWKDW E\FDXVLQJ LWV
EHDUHUVWRKHOSRWKHUEHDUHUVRI WKHVDPHDOOHOH WKHJUHHQEHDUGJHQHPD\LQGLUHFWO\LQFUHDVHLWVJH
QHWLFUHSUHVHQWDWLRQLQWKHQH[WJHQHUDWLRQ LQVSLWHRI WKHFRVWLWLPSRVHVRQLWVEHDUHU ,QLQFOXVLYH
ILWQHVVWHUPV WKLVDUJXPHQWUHOLHVRQWKHLGHDWKDWWKHUHLVSRVLWLYHUHODWHGQHVV³LQWKH¶H[FKDQJH
UDWH·VHQVH³EHWZHHQVRFLDOSDUWQHUVZLWKUHVSHFWWRWKHJUHHQEHDUGORFXV 1RWH KRZHYHU WKDWWKH
PHFKDQLVPGRHVQRWUHTXLUHDQ\ SHGLJUHH UHODWHGQHVVEHWZHHQEHDUHUVRI WKHJUHHQEHDUGJHQH ZHFDQ

VXSSRVH LI ZHZDQWWR WKDWWKHLQLWLDOEHDUHUVRI WKHWUDLWDUHJHQHDORJLFDOO\XQUHODWHG DQGWKDWWKH
JUHHQEHDUGPXWDQWDSSHDUVLQGHSHQGHQWO\LQHDFKRI WKHP 7KHH[DPSOHLVK\SRWKHWLFDO RI FRXUVH
EXWVWULNLQJO\VLPLODUHIIHFWV PHGLDWHGQRWE\ OLWHUDOJUHHQEHDUGV EXWE\SKHQRW\SLFPDUNHUVRU
RWKHUDVVRFLDWLYHPHFKDQLVPVSOD\LQJDVLPLODUUROHKDYHVLQFHEHHQGLVFRYHUHGHPSLULFDOO\*DUG
QHUDQG:HVW :HVWDQG*DUGQHU 'DZNLQVKLPVHOI VXJJHVWHGWKDWJUHHQEHDUGHIIHFWV
ZRXOGEHUDUHLQQDWXUH DVVHOHFWLRQZRXOGIDYRXUJHQHVDWRWKHUORFLWKDWVXSSUHVVHGWKHH[SUHVVLRQ
RI DJUHHQEHDUGJHQH 7KLVWXUQVRXWWREHWUXHXQGHUVRPHEXWQRWDOOFRQGLWLRQV5LGOH\DQG*UDIHQ
 *DUGQHUDQG:HVW :HVWDQG*DUGQHU %LHUQDVNLHHWDO  DQGKDVHYLGHQWO\
QRWEHHQHQRXJKWRSUHYHQWJUHHQEHDUGHIIHFWVHYROYLQJLQVRPHFDVHV
2QHPLJKWUHDVRQDEO\TXHVWLRQ KRZHYHU ZKHWKHUJUHHQEHDUGHIIHFWVDUHFRPPRQHQRXJKWR
WKUHDWHQWKHFRQWLQXLQJXWLOLW\RI SHGLJUHHEDVHGPHDVXUHVRI r $UJXDEO\DPRUHVHULRXVSUREOHP
IRUSHGLJUHHEDVHGPHDVXUHVLVWKDWWKH\DUHDSSURSULDWHRQO\RQWKHDVVXPSWLRQRI ZHDNVHOHFWLRQ
+DPLOWRQ     0LFKRGDQG+DPLOWRQ 8\HQR\DPDDQG)HOGPDQ
 7RURHWDO  *UDIHQ 7KHQHHGIRUWKLVDVVXPSWLRQDULVHVEHFDXVHVHOHFWLRQGLVWRUWV
WKHV\PPHWU\RI IDPLO\WUHHV PDNLQJ LQGLYLGXDOVZLWKFHUWDLQDOOHOH FRPELQDWLRQVPRUH OLNHO\ WR
VXUYLYHDQGFRQWULEXWHWRIXWXUHJHQHUDWLRQVWKDQWKRVHZLWKRWKHUFRPELQDWLRQV 7KHVWURQJHU
VHOHFWLRQJHWV WKHPRUHVHYHUHWKLVGLVWRUWLRQHIIHFWEHFRPHV 6XSSRVH IRULQVWDQFH WKDWWKHUHLV
YHU\VWURQJVHOHFWLRQDJDLQVWVRPHDOOHOH G DQGVXSSRVHWKDWRXUIRFDODGXOWRUJDQLVPKDSSHQV
WRSRVVHVV G 1RZFRQVLGHU LQZKDWIUDFWLRQRI WKLVRUJDQLVP·VVXUYLYLQJIXOOVLEOLQJVVKRXOGZH
H[SHFWWRILQGDFRS\RIG" ,QWXLWLYHO\ ZHZDQWWRVD\ EXWLI VHOHFWLRQDJDLQVWG LVVRVWURQJWKDW
YHU\IHZLQGLYLGXDOVZLWK G VXUYLYHWRDGXOWKRRG WKHWUXHIUDFWLRQLVOLNHO\WREHIDUORZHU +HQFH
ZKHQVHOHFWLRQLVVWURQJ SHGLJUHHEDVHGPHDVXUHVRI UHODWHGQHVVIDLOWRWUDFNWKHDFWXDOSDWWHUQVRI
JHQHWLFVLPLODULW\LQWKHSRSXODWLRQ &RQVHTXHQWO\ WKH\IDLOWRWUDFNWKHWUXHYDOXHRI DSDUWLFXODU
UHFLSLHQWWRDSDUWLFXODUDFWRUDVDQLQGLUHFWURXWHWRJHQHWLFUHSUHVHQWDWLRQLQWKHQH[WJHQHUDWLRQ
+HUHWRR WKHQ WKH¶SHGLJUHH·DQG¶H[FKDQJHUDWH·FRQFHSWLRQVRI UHODWHGQHVVSDUWZD\V
 *HQHUDOL]HGVWDWLVWLFDOPHDVXUHV
7KHVHFRQFHUQVDERXWSHGLJUHHEDVHGPHDVXUHVRI r OHGDQXPEHURI LQFOXVLYHILWQHVVWKHRULVWVLQ
FOXGLQJ+DPLOWRQWRGHYHORSJHQHUDOL]HG VWDWLVWLFDOPHDVXUHVRI WKHUHVHPEODQFHEHWZHHQVRFLDO
SDUWQHUV+DPLOWRQ   2UORYH 2UORYHDQG:RRG 0LFKRGDQG+DPLOWRQ
 6HJHU *UDIHQ 4XHOOHU 7KHVHJHQHUDOL]HGPHDVXUHV EDVHGRQWKHVWDWLVWL
FDOFRQFHSWVRI FRYDULDQFHDQGUHJUHVVLRQ WHOOXVWKHFRUUHFWH[FKDQJHUDWHIRUWKHFDOFXODWLRQRI
LQFOXVLYHILWQHVVDQGKHQFHWKHULJKWSUHGLFWLRQVDERXWWKHHYROXWLRQRI VRFLDOEHKDYLRXUDFURVVD
ZLGHUUDQJHRI FDVHV LQFOXGLQJWKRVHFDVHV LQZKLFKGXHWRVWURQJVHOHFWLRQRUJUHHQEHDUGW\SH
SKHQRPHQDSHGLJUHHEDVHGPHDVXUHVJLYHWKHZURQJDQVZHUV

7KH LQWXLWLYH WKRXJKWEHKLQG WKHVHJHQHUDOL]HGPHDVXUHV LV WKDWZHFDQYLVXDOL]H UHODWHGQHVV
DVWKHVORSHRI WKHUHJUHVVLRQOLQH³RU¶OLQHRI EHVWILW·³WKURXJKDVHWRI SRSXODWLRQGDWDDERXW
LQGLYLGXDOVDQGWKHLUVRFLDOSDUWQHUV 7KHPRVWFRPPRQPHDVXUHRI r LQFRQWHPSRUDU\LQFOXVLYH
ILWQHVVWKHRU\UHJUHVVHVUHFLSLHQWJHQRW\SHVRQDFWRUJHQRW\SHV:HQVHOHHUVHWDO  *DUGQHUHW
DO  0RUHIRUPDOO\ ZHHTXDWH r ZLWKWKH β WHUPLQWKHIROORZLQJOLQHDUUHJUHVVLRQHTXDWLRQ
ZKHUH α UHSUHVHQWVWKHLQWHUFHSWRI WKHUHJUHVVLRQOLQH gi UHSUHVHQWVWKHDGGLWLYHJHQHWLFYDOXHRI
WKH iWK LQGLYLGXDOZLWKUHVSHFWWRWKHVRFLDOFKDUDFWHURI LQWHUHVW gˆi UHSUHVHQWVWKHDYHUDJHDGGLWLYH
JHQHWLFYDOXHRI WKH iWK LQGLYLGXDO·VVRFLDOSDUWQHUV DQG ϵ UHSUHVHQWVWKHGHYLDWLRQIURPWKHUHJUHVVLRQ
OLQH
gi = α+ βgˆi + ϵ 
7KHQRWLRQRI DQ ¶DGGLWLYHJHQHWLFYDOXH· LV LQWURGXFHGKHUHDVDTXDQWLWDWLYHFKDUDFWHUL]DWLRQRI
DQLQGLYLGXDO·VJHQRW\SH 5RXJKO\VSHDNLQJ DQLQGLYLGXDO·VDGGLWLYHJHQHWLFYDOXHZLWKUHVSHFWWRD
FKDUDFWHU z LVDPHDVXUHRI LWVJHQHWLFSUHGLVSRVLWLRQWRH[SUHVV z 0RUHSUHFLVHO\ LWLVLWVYDOXHIRU
WKDWFKDUDFWHUDVSUHGLFWHGE\DOLQHDUFRPELQDWLRQRI LWVDOOHOHV ZHLJKWHGE\WKHLUDYHUDJHHIIHFWV
VHQVX)LVKHU RQWKHFKDUDFWHUIRUIXUWKHUGHWDLO VHH)DOFRQHUDQG0DFND\ )UDQN
DQG*DUGQHUHWDO 
%HFDXVHHTXDWLRQLVDVLPSOHRQHSUHGLFWRUUHJUHVVLRQ WKHUHJUHVVLRQFRHIILFLHQW β FDQEH
VWUDLJKWIRUZDUGO\DQGXVHIXOO\UHZULWWHQDVWKHFRYDULDQFHDFURVVDOOLQGLYLGXDOVEHWZHHQ gi DQG gˆi
GLYLGHGE\WKHYDULDQFHLQ gi









QHHGIRUJHQHDORJLFDOWUHHV E\SDVVLQJWKHGLIILFXOWLHVWKDWDULVHLQHVWLPDWLQJ r IURPFRQVLGHUDWLRQV
RI SHGLJUHH
,QIDFW HTXDWLRQUHSUHVHQWVMXVWRQHRI DIDPLO\RI JHQHUDOL]HGVWDWLVWLFDOPHDVXUHVRI UHODWHG
QHVVLQFRQWHPSRUDU\VRFLDOHYROXWLRQWKHRU\ DQGWKHEHVWPHDVXUHWRXVHGHSHQGVRQWKHGHWDLOVRI
WKHFDVH , GRQRWLQWHQGWRFDWDORJXHDOOWKHRSWLRQVKHUH EXW, GRQHHGWRKLJKOLJKWRQHSDUWLFXODUO\
LPSRUWDQWYDULDWLRQ 7KLVDOWHUQDWLYHPHDVXUHTXDQWLILHV r LQWHUPVRI WKHUHODWLRQVKLSEHWZHHQDQ
LQGLYLGXDO·VJHQHVDQGWKHJHQHWLFFRPSRVLWLRQRI WKH ZKROH VRFLDO JURXS LQZKLFKWKDW LQGLYLGXDO LV
VLWXDWHG%UHGHQ )UDQN  3HSSHU )RUPDOO\ ZHHTXDWHUHODWHGQHVVZLWKWKH

















7KHVHJHQHUDOL]HG VWDWLVWLFDOPHDVXUHVRI r VKDUHDQXPEHURI WHFKQLFDOIHDWXUHVWKDWGLVWLQ
JXLVKWKHPIURPWUDGLWLRQDOSHGLJUHHEDVHGPHDVXUHV )LUVWO\ WKH\DUHJHQHUDOO\ FKDUDFWHUVSHFLILF WKH\
TXDQWLI\QRWWKHJHQHWLFVLPLODULW\EHWZHHQVRFLDOSDUWQHUVDW HYHU\ ORFXVLQWKHJHQRPH EXWUDWKHU
WKHJHQHWLFVLPLODULW\DWWKRVHORFLZKLFKDUHUHOHYDQWWRWKHSKHQRW\SLFFKDUDFWHURI LQWHUHVW 7KLV
FKDUDFWHUVSHFLILFLW\LVLPSOLFLWO\VPXJJOHGLQWRGHILQLWLRQVDQGE\WKHQRWLRQRI DQDGGLWLYH
JHQHWLFYDOXH 7KLVLVEHFDXVHDQDGGLWLYHJHQHWLFYDOXH EHLQJDPHDVXUHRI DQRUJDQLVP·VJHQHWLF











7KLUGO\ FRYDULDQFHVDQGUHJUHVVLRQFRHIILFLHQWVFDQEHQHJDWLYHDVZHOODVSRVLWLYH VRGHILQLQJ r








VLQFHLWLPSOLHVWKDW ZKHQ r LVQHJDWLYH DVRFLDOEHKDYLRXUFDQEHIDYRXUHGE\VHOHFWLRQHYHQLI LWV
ILWQHVVHIIHFWVRQERWKDFWRUDQGUHFLSLHQWDUHDOVRQHJDWLYH*DUGQHUDQG:HVWD E  :HVW
DQG*DUGQHU 6PHDGDQG)RUEHU
7KHVHSURSHUWLHVRI WKHPRGHUQ VWDWLVWLFDOFRQFHSWLRQRI UHODWHGQHVVDUHDGPLWWHGO\FRXQWHU
LQWXLWLYH 7KH\ UHYHDO WKHH[WHQW WRZKLFK UHODWHGQHVVTXDWHFKQLFDOWHUPKDVGHSDUWHG IURPRXU
HYHU\GD\ SUHWKHRUHWLFDOQRWLRQRI JHQHDORJLFDONLQVKLS <HWZHKDYHJRRGWKHRUHWLFDOUHDVRQVWR








2FFDVLRQDOO\ JHQHVFURVVVSHFLHVERXQGDULHV DQGWKHVHHYHQWV WKRXJKUHODWLYHO\UDUH KDYHSURIRXQG






IRUVRFLDOHYROXWLRQLQPLFUREHV1RJXHLUDHWDO  5DQNLQHWDO D E 0F*LQW\HWDO 
0F*LQW\DQG5DQNLQ 0F*LQW\HWDO  :HVWDQG*DUGQHU 7KHVHFRQVHTXHQFHV
DULVHQRWIURPLWVUROHDVDVRXUFHRI UHFRPELQDWLRQ EXWIURPLWVUROHDVDVRXUFHRI JHQHWLFVLPLODULW\
EHWZHHQQHDUE\RUJDQLVPV
, GRQRWLQWHQGWRGLVFXVV DOO IRUPVRI JHQHPRELOLW\LQWKLVDUWLFOH ¶+RUL]RQWDOJHQHWUDQVIHU·
DQG ¶JHQHPRELOLW\·DUH LQ IDFWXPEUHOOD WHUPVIRUDSOXUDOLW\RI GLIIHUHQWPHFKDQLVPV LQFOXGLQJ
WUDQVIRUPDWLRQ WUDQVGXFWLRQDQGFRQMXJDWLRQ%XVKPDQ 7KRPDVDQG1LHOVHQ 6LPLODUO\
¶PRELOHJHQHWLFHOHPHQW·LVDQXPEUHOODWHUPIRUYDULRXVW\SHVRI JHQHWLFHQWLW\WKDWFDQEHWUDQVIHUUHG





FRPELQDWLRQLQZKLFKLWLVVXHV ,WLVQRW KRZHYHU DPRGHRI UHSURGXFWLRQ QRFHOOGLYLVLRQWDNHV
SODFH ,QVWHDG QHDUE\FHOOVFRPH LQWRFRQWDFWYLD WXEXODUSURWXVLRQVNQRZQDVSLOL 3ODVPLGV³
SDFNHWVRI H[WUDFKURPRVRPDO'1$³PD\PRYHEHWZHHQDGMDFHQWFHOOVYLDWKHVHSLOL 7KHPHFKD
QLVWLFGHWDLOVQHHGQRWFRQFHUQXVKHUH 7KHFUXFLDOSRLQWDERXWSODVPLGWUDQVIHUE\FRQMXJDWLRQ IRU
RXUSXUSRVHV LVWKDWLWLVD UHSOLFDWLYH SURFHVV WKHSODVPLGGRHVQRWPRYHIURPRQHFHOOWRDQRWKHU
EXWLVFRSLHG 7KHUHVXOWLVWKDW DIWHUFRQMXJDWLQJ WZRQHDUE\RUJDQLVPVPD\VKDUHJHQHWLFHOHPHQWV
WKDWWKH\GLGQRWVKDUHEHIRUH :HFDQWKHUHIRUHVHHKRZ LQSULQFLSOHDWOHDVW SODVPLGFRQMXJDWLRQ
FDQEHDVRXUFHRI JHQHWLFVLPLODULW\EHWZHHQVRFLDOSDUWQHUV
)RUDVLPSOHH[DPSOH LPDJLQHDSRSXODWLRQVRUWHGUDQGRPO\LQWRODUJHJURXSVRI VL]H M  LQ
ZKLFKVRPHLQGLYLGXDOVFDUU\DUDUHSODVPLGX  %HFDXVHWKHSURFHVVRI JURXSIRUPDWLRQLVUDQGRP
WKHUHLVLQLWLDOO\QRWHQGHQF\IRUXEHDUHUVWRFOXVWHUWRJHWKHU 6XSSRVH KRZHYHU WKDWDWDSDUWLFXODU
SRLQW LQ WKH OLIHF\FOH HDFK LQGLYLGXDO FRQMXJDWHVZLWKD UDQGRPO\SLFNHGPHPEHURI  LWV JURXS
)XUWKHUVXSSRVHWKDW LI DEHDUHUFRQMXJDWHVZLWKDQRQEHDUHUGXULQJWKLVFRQMXJDWLRQSKDVH WKH
SODVPLGZLOOLQIHFWWKHQRQEHDUHUZLWKSUREDELOLW\ λ $IWHUWUDQVIHU JURXSVWKDWKDGQRSODVPLG
EHDUHUVSULRUWRWKHWUDQVIHUSKDVHZLOOVWLOOKDYHQRSODVPLGEHDUHUV EXWJURXSVWKDWKDGN SODVPLG
EHDUHUVEHIRUHWKHWUDQVIHUSKDVHDUHQRZH[SHFWHGWRKDYHDSSUR[LPDWHO\ N + λN EHDUHUV 7KH
GLVWULEXWLRQRI SODVPLGEHDUHUVDFURVVJURXSV LVQRZQRQUDQGRP SODVPLGEHDUHUVQRZFOXVWHU
WRJHWKHULQDZD\WKH\GLGQRWEHIRUH 0RGHOVRI WKLVJHQHUDOVRUWZLOOEHGLVFXVVHGLQJUHDWHUGHWDLO
EHORZ
)LUVW KRZHYHU , PXVWFRQIURQWDVFHSWLFDOZRUU\ LVFRQMXJDWLRQUHDOO\D VLJQLILFDQW VRXUFHRI JH
QHWLFVLPLODULW\IURPWKHSRLQWRI YLHZRI LQFOXVLYHILWQHVVWKHRU\" ,QRWKHUZRUGV LVLWHYHUOLNHO\WR
PDNHDVLJQLILFDQWGLIIHUHQFHWRWKHYDOXHRI r" 7KLVZLOOGHSHQGLQSDUWRQWKHPHDVXUHRI r ZHHP
SOR\ 3HGLJUHHEDVHGPHDVXUHVRI r ZLOOQRWEHDIIHFWHGE\PRELOHJHQHWLFHOHPHQWV EXWJHQHUDOL]HG
VWDWLVWLFDOPHDVXUHVRI r PD\ZHOOEH 7KHH[WHQWWRZKLFKVWDWLVWLFDOPHDVXUHVRI r DUHDIIHFWHGZLOO
GHSHQGRQWKHH[WHQWWRZKLFKPRELOHJHQHWLFHOHPHQWVDUHLPSOLFDWHGLQSURGXFLQJVRFLDOSKHQR






WKHVHDVVXPSWLRQV WKHIUHTXHQF\RI SODVPLGEHDUHUVDIWHUFRQMXJDWLRQLVN + λN(M −N)/(M − 1) 7KLVTXDQWLW\LV




EHKDYLRXU LQPLFUREHV³DQGPRUHRIWHQ WKDQRQHPLJKW LPDJLQH $ VWXG\E\7HUHVD1RJXHLUD
DQGFROOHDJXHV ZKLFKH[DPLQHG (VFKHULFKLD FROL JHQRPHV FRQFOXGHGWKDW ¶JHQHVFRGLQJ
IRUVHFUHWHGSURWHLQV³WKHVHFUHWRPH³DUHYHU\IUHTXHQWO\ORVWDQGJDLQHGDQGDUHDVVRFLDWHGZLWK




JHQHWLFHOHPHQWV" $V5DQNLQHWDO REVHUYH RQHSRVVLEOHH[SODQDWLRQLVWKDWVRFLDOSKHQRW\SHVHYROYH
PRUHUHDGLO\ZKHQWKH\DUHHQFRGHGE\PRELOHJHQHV RZLQJWRWKHHIIHFWVRI JHQHPRELOLW\RQUHODW
HGQHVV 7KHWKRXJKW LQEURDGWHUPV LVWKDWWKHYHU\PRELOLW\RI WKHVHJHQHVOHDGVWRSRVLWLYHJHQHWLF
FRUUHODWLRQEHWZHHQQHDUE\RUJDQLVPVDWUHOHYDQWORFL³DQGWKHUHE\OHDGVWRDSRSXODWLRQVWUXFWXUH




7KH UROHRI JHQHPRELOLW\ LQPLFURELDO VRFLDO HYROXWLRQ LVXOWLPDWHO\DQHPSLULFDOTXHVWLRQ DQG
DOWKRXJK WKH DYDLODEOH HYLGHQFH LV VXJJHVWLYH LW UHPDLQV DQRSHQRQH , GRQRW LQWHQG WR VHWWOH
LWKHUH ,QVWHDG , ZDQWWRWDNHDVWHSEDFNIURPWKLVHPSLULFDOTXHVWLRQWRIRFXVRQDFRQFHSWXDO
TXHVWLRQ 6XSSRVHWKDWJHQHPRELOLW\LVLQGHHGDQLPSRUWDQWVRXUFHRI JHQHWLFVLPLODULW\LQPLFURELDO
SRSXODWLRQV :KDWIROORZVIRUWKHFRQFHSWRI UHODWHGQHVV"
2QHWKLQJLVLPPHGLDWHO\REYLRXV LI JHQHPRELOLW\LVDVLJQLILFDQWVRXUFHRI JHQHWLFVLPLODULW\




IXWXUHJHQHUDWLRQV :HVKRXOGQRW KRZHYHU RYHUVWDWHWKHVLJQLILFDQFHRI WKLVGHYHORSPHQW )RUDV
, HPSKDVL]HGLQ6HFWLRQ LQFOXVLYHILWQHVVWKHRULVWVDOUHDG\UHJDUGSHGLJUHHEDVHGPHDVXUHVRI r DV
GHHSO\SUREOHPDWLF SDUWO\LQYLUWXHRI WKHLQDELOLW\RI WKHVHPHDVXUHVWRDFFRPPRGDWHJUHHQEHDUG
HIIHFWV EXWPRVWO\LQYLUWXHRI WKHLUWHQGHQF\WRPLVOHDGZKHQHYHUVHOHFWLRQLVVWURQJ ,QGHHG LQ
OLJKWRI WKHVHSUREOHPV PDQ\WKHRULVWVKDYHDOUHDG\VZLWFKHGWRHPSOR\LQJJHQHUDOL]HGVWDWLVWLFDO






IRUTXLWHGLIIHUHQW UHDVRQV WKHRULVWVKDYH DOUHDG\XQGHUWDNHQ WKH FRQFHSWXDO UHYLVLRQVQHFHVVDU\
WRDSSO\LQFOXVLYHILWQHVVWKHRU\LQDPLFURELDOVHWWLQJ 7KLVLQIHUHQFH KRZHYHU ZRXOGEHDOLWWOH
WRRKDVW\ 7KHUH LVQRGRXEW WKDW WKHJHQHUDOL]HG VWDWLVWLFDOPHDVXUHVRI r FDQYDVVHG LQ6HFWLRQ
DUHDPDMRU LPSURYHPHQWRQWUDGLWLRQDOSHGLJUHHEDVHGPHDVXUHV DQGWKDWWKH\DUHEHWWHUDEOH
WRDFFRPPRGDWHWKHHIIHFWVRI PHFKDQLVPVVXFKDVEDFWHULDOFRQMXJDWLRQ WKDWJHQHUDWHJHQHWLF
VLPLODULW\LQGHSHQGHQWO\RI VKDUHGJHQHDORJ\ %XW, FRQWHQGWKDWHYHQJHQHUDOL]HGVWDWLVWLFDOPHDVXUHV








GHWHUPLQDWHJHQHWLFYDOXHZLWKUHVSHFWWRWKHWUDLWRI LQWHUHVW %XWQRWHWKDW ZKHQRUJDQLVPVDUH
KRUL]RQWDOO\H[FKDQJLQJJHQHVIRUVRFLDOSKHQRW\SHVDWDQRQQHJOLJLEOHUDWH ZHFDQQRORQJHUHYHQ
WDONRI DQRUJDQLVP·VJHQRW\SHRUJHQHWLFYDOXH VLPSOLFLWHU IRUWKHVHSURSHUWLHVZLOOWHQGWRYDU\GL









+RZ WKHQ VKRXOGZHPRGLI\RXUGHILQLWLRQRI r WRLQFRUSRUDWHWKLVWLPHGHSHQGHQFH" 2QHPLJKW
LQLWLDOO\ WKLQNWKDWDTXLFNIL[ LVDYDLODEOH )RURQHPLJKW WKLQNDOOZHQHHGWRGR LV UHZULWHRXU
(YHQZLWKRXWJHQHPRELOLW\ WKHUHLVDVHQVHLQZKLFKWKHDYHUDJHJHQRW\SHRI DVRFLDO JURXS PD\EHWLPHGHSHQGHQW
LI WKHFRPSRVLWLRQRI WKLVVRFLDOJURXSFKDQJHVGXULQJWKHOLIHF\FOH DQGWKLVFDQLQWURGXFHDIRUPRI WLPHGHSHQGHQFHWR
PHDVXUHVRI ZKROHJURXSUHODWHGQHVV 7LPHGHSHQGHQFHRI WKLVVRUWDQGLWVFRQVHTXHQFHVIRU rLVGLVFXVVHGLQÓEHGD
DQG*DUGQHU 0\FODLPKHUHLVWKDWGLDFKURQLFYDULDWLRQLQDQLQGLYLGXDO·VJHQRW\SHGXULQJLWVOLIHF\FOHLQWURGXFHVD











1RWH KRZHYHU WKDWWKLVPRYHLPPHGLDWHO\SUHVHQWVXVZLWKDIXUWKHUTXHVWLRQ 2XUPRGLILHG
GHILQLWLRQRI r LPSOLHV WKDW ZKHQJHQRW\SHVYDU\GXULQJ WKH OLIHF\FOH r DOVRYDULHV $V D FRQ
VHTXHQFH WKHYDOXHRI r(t)B − C ZLOOGHSHQGRQWKHSUHFLVHWLPHLQWKHOLIHF\FOHDWZKLFK r LV
HYDOXDWHG :HDUHWKXVOHGWRDVN DWZKLFKVWDJHRUVWDJHVLQWKHOLIHF\FOHGRZHQHHGWRHYDOXDWH
r(t) LI ZHZDQWWRXVH r(t)B − C WRSUHGLFWWKHRYHUDOOGLUHFWLRQRI WKHUHVSRQVHWRVHOHFWLRQ"
2QHLQWXLWLYHSURSRVDOLVWKDWZKDWXOWLPDWHO\PDWWHUVWRWKHGLUHFWLRQRI VHOHFWLRQLVWKHYDOXHRI
r(t) DWWKHWLPHDWZKLFKWKHDOWUXLVWLFDFWLRQLVDFWXDOO\SHUIRUPHG DQGDWZKLFKWKHSD\RIIV B DQG
C DUHDFWXDOO\FRQIHUUHG /HWXVFDOOWKLVWLPHLQWKHOLIHF\FOHWKH WLPHRI DFWLRQ tA ,QRWKHUZRUGV
WKHQ WKHSURSRVDOLVWKDW r(tA) JLYHVXVWKHFRHIILFLHQWRI UHODWHGQHVVZHQHHGLQRUGHUWRSUHGLFWWKH
UHVSRQVHWRVHOHFWLRQ 7KLVVXJJHVWLRQVRXQGVDWWUDFWLYHRQILUVWKHDULQJ EXWRQFORVHULQVSHFWLRQ
WXUQVRXWWREHSUREOHPDWLF )RUZKDWKDSSHQVLI WZRRUJDQLVPVWKDWDUHJHQHWLFDOO\XQFRUUHODWHGDW
tA EHFRPH FRUUHODWHGODWHURQLQWKHLUOLIHF\FOHV E\YLUWXHRI FRQMXJDWLQJ"
&RQVLGHU IRUH[DPSOH DVLPSOHPRGHORI SDLUZLVHFRRSHUDWLRQLQZKLFKSDLUVRI RUJDQLVPV
GUDZQDWUDQGRPIURPDQLQILQLWHSRSXODWLRQLQWHUDFWVRFLDOO\DWWLPH tA WKHQVXEVHTXHQWO\FRQ
MXJDWHDWWLPH tC IRUPRUHGHWDLOUHJDUGLQJWKHPRGHO VHH$SSHQGL[$6XSSRVHWKHUHLVDPRELOH
JHQHWLFHOHPHQWX  VXFKWKDWEHDUHUVRIX UHOLDEO\SHUIRUPDQDOWUXLVWLFEHKDYLRXUDW tA DQGWKHUHE\
FRQIHUDEHQHILW B RQWKHLUSDUWQHUDWDFRVW C WRWKHPVHOYHV r(tA) ZLOOEH]HURLQWKLVVFHQDULR
EHFDXVHVRFLDOSDUWQHUVDUHGUDZQDWUDQGRP WKHUHLVQRDVVRUWPHQWPHFKDQLVPWRHQVXUHWKDWWKH
EHQHILWVRI WKHEHKDYLRXUFDXVHGE\X IDOOGLIIHUHQWLDOO\RQRWKHUEHDUHUVRIX  &RQVHTXHQWO\ LI ZH
XVH r(tA)B−C WRFDOFXODWHLQFOXVLYHILWQHVV ZHZLOOFRQFOXGHWKDWH[SUHVVLQJX FRYDULHVQHJDWLYHO\
ZLWKLQFOXVLYHILWQHVV DQGKHQFHWKDWVHOHFWLRQZLOODFWWRORZHUWKHIUHTXHQF\RIX 
7KLVFRQFOXVLRQ KRZHYHU LVSRWHQWLDOO\PLVOHDGLQJ )RUQRWHWKDWWKHILWQHVVEHQHILWFRQIHUUHGE\
WKHEHKDYLRXUZLOOQRWEH¶FDVKHGLQ·E\WKHUHFLSLHQWXQWLOWKHHQGRI LWVOLIHF\FOH ZKHQLI LWVXUYLYHV
LWZLOOUHSURGXFHWKURXJKFHOOGLYLVLRQ /HWXVFDOOWKHHQGRI WKHOLIHF\FOHWLPH tT  6XSSRVHWKDW DV
DFRQVHTXHQFHRI FRQMXJDWLRQDIWHU tA EXWSULRUWR tT  DIUDFWLRQRI DOWUXLVWVVXFFHHGLQWUDQVIHUULQJ
X WRWKHUHFLSLHQWRI WKHLUDOWUXLVWLFDFW $VDUHVXOWRI WKLVFRQMXJDWLRQSURFHVV WKHILWQHVVEHQHILWV
FRQIHUUHGE\ X DW tA IDOOGLIIHUHQWLDOO\WRVRPHH[WHQWRQRUJDQLVPVZKRDUH VXEVHTXHQWO\ FDUULHUV
RI X DW WKHHQGRI WKHLU OLIHF\FOH 6R DOWKRXJK WKHUH LVQR DVVRUWPHQWEHWZHHQDOWUXLVWV DW tA
FRQMXJDWLRQOHDGVWRDIRUPRI GLDFKURQLF DVVRUWPHQWEHWZHHQDOWUXLVWV WKHEHQHILWVFRQIHUUHGE\ X

IDOOGLIIHUHQWLDOO\RQ IXWXUH EHDUHUVRI WKDWJHQH ,I WKLVGLDFKURQLFDVVRUWPHQWLVVWURQJHQRXJK WKHQ
HQFRGLQJWKHDOWUXLVWLFEHKDYLRXUPD\EHVHOHFWLYHO\DGYDQWDJHRXVIRUWKHSODVPLG 7KDWLVWRVD\X
PD\LQFUHDVHLQIUHTXHQF\LQYLUWXHRI WKHDOWUXLVWLFEHKDYLRXULWFDXVHV DWWKHH[SHQVHRI RWKHUZLVH
LGHQWLFDOPRELOHJHQHVWKDWKDYHQRHIIHFWRQWKHEHKDYLRXURI WKHLUEHDUHUV
7KHLPSOLFDWLRQLVWKDW r(tA) LVQRWWKHRSWLPDOPHDVXUHRI UHODWHGQHVVWRXVHLQWKHPRGHO LI ZH
ZDQWWRSUHGLFWWKHUHVSRQVHWRVHOHFWLRQXVLQJ+DPLOWRQ·VUXOH ,QJHQHUDO LI DVRFLDODFWRUZLOOKDYH
DQRSSRUWXQLW\WRFRQMXJDWHZLWKDUHFLSLHQWDIWHUFRQIHUULQJDEHQHILWXSRQLW WKHQWKDWUHFLSLHQWKDV
YDOXHWRWKHDFWRUDVDPHDQVRI WUDQVPLWWLQJDQ\SODVPLGVLWFDUULHVWRIXWXUHJHQHUDWLRQV %HFDXVH
r(tA) FRQVLGHUVRQO\V\QFKURQLFJHQHWLFVLPLODULW\DWWKHWLPHRI DFWLRQ LWZLOOWDNHQRDFFRXQWRI
WKLVYDOXH DQGPD\FRQVHTXHQWO\PLVOHDGUHJDUGLQJWKHGLUHFWLRQRI VHOHFWLRQ
6RZKDW LV WKHEHVWPHDVXUHRI UHODWHGQHVVLQWKLVPRGHO" 2QHPLJKWVXSSRVH WKDW WKHEHVW
PHDVXUHZRXOGEH r(tT ) WKHV\QFKURQLFJHQHWLFVLPLODULW\DPRQJJURXSPHPEHUVDW WKHHQGRI
WKHLUOLIHF\FOH $IWHUDOO E\ tT ZHFDQEHVXUHWKDWDOOFRQMXJDWLRQKDVWDNHQSODFH VRZHFDQEHVXUH
WKDWWKHJHQRW\SHVWKHRUJDQLVPVKDYHDWWKLVWLPHDUHWKHLUILQDOJHQRW\SHV³WKHJHQRW\SHVWKH\
ZLOOWUDQVPLWWRWKHQH[WJHQHUDWLRQ LI WKH\UHSURGXFH <HWWKLVPHDVXUHLVDOVRSUREOHPDWLF EHFDXVH
VRFLDOJURXSVWKDWH[LVWHGDW tA PD\KDYHGLVSHUVHGE\WKLVWLPH VRDQ\SRVLWLYHDVVRUWPHQWWKDW





$ IRUPDOWUHDWPHQWRI WKHPRGHO JLYHQLQ$SSHQGL[$VKRZVWKDW LI ZHZDQWWRXVH+DPLO
WRQ·VUXOHWRSUHGLFWZKHWKHURUQRWLWLVHYROXWLRQDULO\DGYDQWDJHRXVIRU X WRHQFRGHDQDOWUXLVWLF
SKHQRW\SH WKHQWKHDSSURSULDWHPHDVXUHRI r LVLQIDFWWKHIROORZLQJFRYDULDQFHUDWLR
r =
&RY (gi(tT ), gˆi(tA))
&RY (gi(tT ), gi(tA))

7KLVTXDQWLW\LVQRWDPHDVXUHRI V\QFKURQLFJHQHWLFVLPLODULW\EHWZHHQVRFLDOSDUWQHUVDW DQ\ VLQJOH
VWDJHLQWKHOLIHF\FOH EXWUDWKHUDPHDVXUHRI GLDFKURQLF JHQHWLFVLPLODULW\EHWZHHQDFWRUVDW tA DQG
UHFLSLHQWVDW tT  ,QRWKHUZRUGV LWTXDQWLILHVWKHGHJUHHRI GLDFKURQLFJHQHWLFVLPLODULW\EHWZHHQ
DFWRUVDWWKHWLPHRI DFWLRQ DQG UHFLSLHQWVDWWKHHQGRI WKHLUOLIHF\FOH 7KLVPHDVXUHRI r LVLQIOXHQFHGQRWRQO\
E\SUHH[LVWLQJDVVRUWPHQWEHWZHHQRI DFWLRQDWWKHWLPHRI DFWLRQ EXWDOVRE\GLDFKURQLFDVVRUWPHQW
JHQHUDWHGE\DQ\VXEVHTXHQWSODVPLGWUDQVIHU ,WWKXVSURYLGHVDPRUHDFFXUDWHFRQFHSWLRQRI WKH






GRWKLVLVWRGHILQH r GLDFKURQLFDOO\ DVDPHDVXUHRI WKHJHQHWLFVLPLODULW\EHWZHHQDFWRUVDWWKHWLPH
RI DFWLRQDQGUHFLSLHQWVDWWKHHQGRI WKHLUOLIHF\FOH
7KLVSRLQWLVQRWUHVWULFWHGWRRXUVLPSOHPRGHO WKHVDPHFRQVLGHUDWLRQVDSSO\LQDQ\PRGHO
LQZKLFKFRQMXJDWLRQRFFXUVDIWHUVRFLDOLQWHUDFWLRQ 7KHSUHFLVHPHDVXUHRI r KRZHYHU ZLOOYDU\
GHSHQGLQJRQWKHSUHFLVHGHWDLOVRI WKHPRGHO 3XEOLFJRRGVJDPHVLQJURXSVWUXFWXUHGSRSXODWLRQV
SURYLGHDPXFKPRUHUHDOLVWLFPRGHORI PLFURELDOFRRSHUDWLRQWKDQJDPHVRI SDLUZLVHLQWHUDFWLRQ
LQDQXQVWUXFWXUHGSRSXODWLRQ ,Q$SSHQGL[%, VKRZWKDW LQDSXEOLFJRRGVJDPHLQZKLFKFRQ
MXJDWLRQRFFXUVDIWHUSXEOLFJRRGVSURGXFWLRQ WKHEHVWPHDVXUHRI r LVWKHIROORZLQJFRYDULDQFH
UDWLR
r =
&RY (gi(tT ), Gi(tA))
&RY (gi(tT ), gi(tA))

:KHUH Gi LVWKHDYHUDJHJHQHWLFYDOXHRI WKHIRFDOLQGLYLGXDO·VVRFLDOJURXS 7KLVTXDQWLW\PHDVXUHV
WKHGHJUHHRI GLDFKURQLFJHQHWLFVLPLODULW\EHWZHHQWKHFRPSRVLWLRQRI WKH iWK LQGLYLGXDO·V VRFLDO
JURXSDW tA DQGLWVRZQSHUVRQDOJHQRW\SHDW tT  $JDLQ WKHUHIRUH LWPD\EHJORVVHGLQIRUPDOO\DV
DPHDVXUHRI DVVRFLDWLRQEHWZHHQDFWRUVDWWKHWLPHRI DFWLRQDQGUHFLSLHQWVDWWKHHQGRI WKHLUOLIH
F\FOH 7KHGLIIHUHQFHLVWKDW gˆi WKHJHQHWLFYDOXHRI WKHIRFDOLQGLYLGXDO·VVRFLDOSDUWQHU LVUHSODFHG





















EHWZHHQLQGLYLGXDOVRFFXUVSULRUWRVRFLDOLQWHUDFWLRQ ,QWKLVFDVHWRRZHFDQLGHQWLI\ gA ZLWK gT 
DQGFDQKHQFH LGHQWLI\ r ZLWK WKHV\QFKURQLFUHODWHGQHVVDWHLWKHUSRLQW LQ WLPH RUDWDQ\SRLQW
LQEHWZHHQ 7KLVVSHFLDOFDVHLVLQYHVWLJDWHGLQGHWDLOE\0F*LQW\HWDO  7KHLUDQDO\VLVLV
LOOXPLQDWLQJ DQG, KDYHGUDZQRQLWLQP\RZQDUJXPHQWVVHH$SSHQGLFHV EXWLQP\YLHZWKH\
PLVVWHSLQVXJJHVWLQJWKDWLWLV RQO\ LQWKLVVSHFLDOFDVHWKDWJHQHPRELOLW\FDQDOWHUWKHYDOXHRI r
2XUUHVXOWVFOHDUO\GHSHQGRQRXUOLIHF\FOHDQG LI WUDQVPLVVLRQZHUHWRRFFXUDIWHUWKH
SXEOLFJRRGVLQWHUDFWLRQ>@ WKHQZHZRXOGQRORQJHUVHHWKHNLQVHOHFWLRQHIIHFWEXW
WKHLQIHFWLYLW\HIIHFWZRXOGUHPDLQ  S 
,I WKLVZHUHWUXH LWZRXOGEHUDWKHUGLVDSSRLQWLQJ $IWHUDOO WKHDVVXPSWLRQWKDW DOO KRUL]RQWDO
WUDQVIHURFFXUV EHIRUH DQ\SXEOLFJRRGVSURGXFWLRQLVXQOLNHO\WRREWDLQLQDQ\UHDOPLFURELDOSRSXOD




FRXOGH[SODLQDQ\UHDOZRUOGLQVWDQFHVRI PLFURELDOVRFLDOLW\ 7KHVFRSHRI 0F*LQW\DQGFROOHDJXHV·
FRQFOXVLRQVZRXOGWKXVEHVHYHUHO\OLPLWHG
/XFNLO\ KRZHYHU 0F*LQW\HWDO RYHUVWDWHWKHLPSRUWDQFHRI WKHLULGHDOL]LQJDVVXPSWLRQ 0\
DQDO\VLV VKRZV WKDW WKHUH LV VWLOO D ¶NLQ VHOHFWLRQ·HIIHFWRQ WKHGLUHFWLRQRI  VRFLDO HYROXWLRQ LQD
VXLWDEO\EURDGVHQVHRI WKHZRUG¶NLQ·HYHQLI SODVPLGWUDQVIHURFFXUVSDUWLDOO\RUZKROO\DIWHUVRFLDO
LQWHUDFWLRQ ,WLVVLPSO\WKDW WRFDSWXUHWKLVHIIHFW RQHPXVWZRUNZLWKDQXQRUWKRGR[ GLDFKURQLF




7KHIRFXVRI WKHIRUHJRLQJGLVFXVVLRQKDVEHHQRQDFRQFHSWXDOTXHVWLRQ LI DVVHHPVOLNHO\JHQH
PRELOLW\KDVDVLJQLILFDQWLPSDFWRQWKHHYROXWLRQRI FRRSHUDWLRQLQPLFUREHV ZKDWIROORZVIRUWKH
FRQFHSWRI UHODWHGQHVV" , KDYHDUJXHGWKDWWKHEHVWPHDVXUHRI UHODWHGQHVVLQPLFURELDOFRQWH[WV
ZLOORIWHQEHGLDFKURQLF³LWZLOOEHDPHDVXUHRI WKHJHQHWLFVLPLODULW\EHWZHHQDFWRUVDWWKHWLPH














$OWKRXJKWKLVLVDQ¶LQSULQFLSOH·UHVXOW³DSURRI RI SRVVLELOLW\ UDWKHUWKDQDQHPSLULFDOO\VXEVWDQ
WLDWHGFODLP³LWLVRQHZLWKFRQVLGHUDEOHSRWHQWLDOVLJQLILFDQFH IRULWFDVWVGRXEWRQWKHFRPPRQO\
KHOGYLHZEDVHG RI FRXUVH RQVWXGLHVRI PXOWLFHOOXODUDQLPDOVWKDWFRUUHODWHGLQWHUDFWLRQEHWZHHQ
DOWUXLVWVLVQHFHVVDU\IRUWKHHYROXWLRQRI DOWUXLVP ,QPLFUREHV WKHDVVRUWPHQWWKDWHQDEOHVWKH




1RWHWKDWWKHSRLQWKHUHLVQRWVLPSO\WKDW LQFDVHVRI XQFRUUHODWHGLQWHUDFWLRQ DSODVPLGPD\
VSUHDG LQVSLWH RI WKHDOWUXLVWLFSKHQRW\SHLWSURGXFHVLQLWVKRVW E\YLUWXHRI LWVXQGHUO\LQJLQIHFWLYLW\
FI 6PLWKHWDO  *LUDXGDQG6K\NRII  7KHSRLQWLVUDWKHUWKDW LQFDVHVRI XQFRUUHODWHGLQ






6HH HJ 0F(OUHDWKDQG%R\G  µ7KHNH\WRXQGHUVWDQGLQJWKHHYROXWLRQRI DOWUXLVPLVQRQUDQGRPLQWHUDF
WLRQ ,I DOWUXLVWLFVWUDWHJLHVDUHPRUHOLNHO\WREHSDLUHGZLWKRWKHUDOWUXLVWLFVWUDWHJLHV DOWUXLVPFDQHYROYH ,I LQWHUDFWLRQ
LVUDQGRP LWFDQQRWµ
2QHPD\DVN LVWKHSKHQRW\SH UHDOO\ DOWUXLVWLF LI LWLVDGYDQWDJHRXVIRUWKHSODVPLGWKDWSURGXFHVLW" 7KHDQVZHULV
WKDWLWLVDOWUXLVWLFLQWKHVWDQGDUGWHFKQLFDOVHQVHRI WKHWHUP SURYLGHGWKHSKHQRW\SHGHWUDFWVIURPWKHILWQHVVRI WKH
RUJDQLVPWKDWH[SUHVVHVLWDQGFRQIHUVEHQHILWVRQRWKHURUJDQLVPV ,QJHQHUDO DQ\DOWUXLVWLFSKHQRW\SHPD\EHUHFDVW
DV¶VHOILVK·IURPWKHSRLQWRI YLHZRI WKHJHQHVUHVSRQVLEOH EXWWKLVGRHVQRWSUHFOXGHLWVEHLQJDOWUXLVWLFLQWKHVWDQGDUG
WHFKQLFDOVHQVHRI WKHWHUP:HVWHWDO E 2NDVKD

SODVPLGRQO\LI rB RXWZHLJKV C  ZKHUH r GHQRWHVWKHGLDFKURQLFPHDVXUHRI UHODWHGQHVVLQWURGXFHG
DERYH
1RDPRXQWRI SXUHO\WKHRUHWLFDOZRUN KRZHYHU FRXOGVHWWOHWKHTXHVWLRQRI WKHLPSRUWDQFHRI
WKLV¶VKLSMXPSLQJ·PHFKDQLVPLQQDWXUH ,QSDUWLFXODU GRHVSODVPLGWUDQVIHUE\FRQMXJDWLRQDFWXDOO\
RFFXUIUHTXHQWO\HQRXJKLQUHDOEDFWHULDOSRSXODWLRQVIRUWKHPHFKDQLVPWRZRUN" ,QRWKHUZRUGV
FDQWKHYDOXHRI r DWWKHSODVPLGORFXVUHDOO\JHWKLJKHQRXJKIRU rB WRRXWZHLJK C" , KDYHQRW
EHJXQWRDGGUHVVWKLVTXHVWLRQKHUH &OHDUO\ LWFRXOGRQO\EHDQVZHUHGE\HPSLULFDOVWXGLHVRI WKH
DFWXDOYDOXHVRI r B DQG C LQUHDOSRSXODWLRQV :KDWZHKDYH DWWKLVVWDJH LVDFUHGLEOHK\SRWKHVLV
LQQHHGRI IXUWKHUHPSLULFDOVXSSRUW
 :K\DUHDOWUXLVPHQFRGLQJSODVPLGVWROHUDWHGE\WKHUHVWRI WKHJHQRPH"
$ IXUWKHUTXHVWLRQFRQFHUQV WKHH[WHQW WRZKLFKSODVPLG WUDQVIHU OHDGV WR LQWUDJHQRPLFFRQIOLFW
0F*LQW\DQG5DQNLQ $IWHUDOO WKHUHLVDVHQVHLQZKLFKRXU¶VKLSMXPSLQJ·PHFKDQLVPLVD
JUHHQEHDUGPHFKDQLVP MXVWDVLQDFODVVLFJUHHQEHDUGVFHQDULR DJHQHIRUDOWUXLVPLVDEOHWRVSUHDG
E\YLUWXHRI JHQHUDWLQJJHQHWLFFRUUHODWLRQEHWZHHQVRFLDOSDUWQHUV DWLWVRZQORFXV ZLWKRXWWKHUHE\
JHQHUDWLQJFRUUHODWLRQDWRWKHUJHQRPLFORFLHJ FKURPRVRPDOORFL 7KHEHQHILWVRI WKHDOWUXLVP




SUHVVLRQRI WKHPRELOHJHQHWLFHOHPHQW +RZHDV\WKLVLVLQSUDFWLFHZLOO RI FRXUVH GHSHQGRQWKH









7KLV\HDU  PDUNVWKHWKDQQLYHUVDU\RI +DPLOWRQ·VRULJLQDOIRUPXODWLRQRI LQFOXVLYHILWQHVV
WKHRU\ ,QWKHLQWHUYHQLQJGHFDGHV WKHWKHRU\KDVEHHQUHSHDWHGO\TXHVWLRQHGDQGFKDOOHQJHG 6XF
FHVVLYHJHQHUDWLRQVRI FULWLFVKDYHVRXJKWWRH[SRVHWKHOLPLWDWLRQVRI WKHWKHRU\ ZKLOHVXFFHVVLYH
JHQHUDWLRQVRI LQFOXVLYHILWQHVVWKHRULVWVKDYHVRXJKWWRH[WHQG+DPLOWRQ·VRULJLQDOPRGHOVWRRYHU







EHWKHSUHVHUYHRI WKRXJKWH[SHULPHQWV H[LVWLQQDWXUH $QG LQPLFURELDOSRSXODWLRQV DJURZLQJ
ERG\RI HYLGHQFHVXJJHVWVWKDWEDFWHULDOFRQMXJDWLRQZKLFKFDQEHYLHZHG IURPDFHUWDLQREOLTXH
DQJOH DVDVSHFLHVRI JUHHQEHDUGPHFKDQLVPFDQQRWEHGLVFRXQWHGHLWKHU
, KDYHDUJXHGWKDW ZKHQVXFKHIIHFWVDUHDWZRUN UHODWHGQHVVPXVWEHUHWKRXJKW 7KLVLVEHFDXVH
ZKDWPDWWHUVIRUWKHHYROXWLRQRI VRFLDOEHKDYLRXULQWKHVHFRQWH[WVLVGLDFKURQLFVLPLODULW\EHWZHHQ










RI &DPEULGJH WKH/RQGRQ6FKRRORI (FRQRPLFVDQG3ROLWLFDO6FLHQFH &DUQHJLH0HOORQ8QLYHUVLW\
%636 DWWKH8QLYHUVLW\RI ([HWHUDQG,6+366% DWWKH8QLYHUVLW\RI 0RQWSHOOLHU ,
WKDQNWKHDXGLHQFHVDWWKHVHHYHQWVIRUWKHLUTXHVWLRQVDQGFRPPHQWV DQG, SDUWLFXODUO\WKDQNP\
FRSDQHOOLVWVDW,6+366%  6DUD0LWULDQG-RKQ'XSUp , WKDQN&KULVWRSKHU&ODUNH -RKQ'XSUp




,QWKHPDLQWH[W, DUJXHWKDW ZKHQRUJDQLVPVHQJDJH LQSODVPLGFRQMXJDWLRQIROORZLQJSDLUZLVH
VRFLDOLQWHUDFWLRQ WKHEHVWPHDVXUHRI r LVDGLDFKURQLFYDULDQWRI WKHXVXDOUHJUHVVLRQGHILQLWLRQ
7KLVDSSHQGL[VXSSRUWVWKDWDUJXPHQWE\SURYLGLQJDIRUPDODQDO\VLVRI DVLPSOHPRGHORI SDLUZLVH








&223(5$7( B − C −C
'()(&7 B 0
:HDVVXPHWKDW WKHSRSXODWLRQ LVXQGHUZHDNYLDELOLW\VHOHFWLRQRQO\ VR WKDW WKHSD\RIIVFDQEH
LQWHUSUHWHGDVPDUJLQDOFRVWVDQGEHQHILWVWRWKHYLDELOLW\RI WKHSOD\HUV
$ IUDFWLRQ fX RI RUJDQLVPVEHDUDSODVPLGX  WKDWUHOLDEO\FDXVHVWKHPWRFRRSHUDWH /HW gXi(t)
UHSUHVHQWWKHJHQLFYDOXHRI WKHLWKRUJDQLVPZLWKUHVSHFWWRX DWWLPH t VXFKWKDW gXi(t) = 1 IRUDQ
RUJDQLVPWKDWFDUULHV X DW t DQG gXi(t) = 0 IRUDQRUJDQLVPWKDWGRHVQRW 0HDQZKLOH DIUDFWLRQ
fY RI RUJDQLVPVEHDUDGLIIHUHQWSODVPLG Y  WKDWKDVQRILWQHVVUHOHYDQWSKHQRW\SLFHIIHFWVRQLWV
KRVW /HW gY i(t) UHSUHVHQWWKHJHQLFYDOXHRI WKH iWK RUJDQLVPZLWKUHVSHFWWR Y DWWLPH t VXFKWKDW
gY i(t) = 1 IRUDQRUJDQLVPWKDWFDUULHV Y DW t DQG gY i(t) = 0 IRUDQRUJDQLVPWKDWGRHVQRW
%RWK X DQG Y PD\LQSULQFLSOHEHFDUULHGE\WKHVDPHRUJDQLVP :HDVVXPH KRZHYHU WKDWWKH
WZRSODVPLGVDUHWUDQVPLWWHGLQGHSHQGHQWO\RI HDFKRWKHU VRWKDWWKHUHLVQRFRUUHODWLRQ SRVLWLYHRU
QHJDWLYH EHWZHHQSRVVHVVLQJX DQGSRVVHVVLQJ Y 
$IWHUSOD\LQJWKHJDPHDQGFRQIHUULQJSD\RIIV WKHSOD\HUVFRQMXJDWHZLWKSUREDELOLW\ π 'XULQJ
FRQMXJDWLRQ DEHDUHURI SODVPLG X ZLOOWUDQVPLWWKHSODVPLGWRLWVVRFLDOSDUWQHULI LWLVLQLWLDOO\D
QRQEHDUHUZLWKWUDQVPLVVLRQSUREDELOLW\ λX  7KH λX SDUDPHWHUPD\EHLQWHUSUHWHGDVTXDQWLI\LQJ
WKHLQIHFWLYLW\RI X  &RUUHVSRQGLQJO\ DEHDUHURI SODVPLG Y ZLOOWUDQVPLWWKHSODVPLGWRLWVVRFLDO




LQGLYLGXDOVZKRUHFHLYHG B ZLWKRXWSD\LQJ C DUHOHDVWOLNHO\WREHNLOOHGRII LQGLYLGXDOVZKRSDLG




LH WKH\DUHDEVHQWIURPRQHRI WKHGDXJKWHUFHOOV :HQHJOHFWWKLVSKHQRPHQRQKHUH EHFDXVHLW
ZRXOGFRPSOLFDWHWKHDQDO\VLVZLWKRXWDIIHFWLQJWKHPDLQFRQFHSWXDOFRQFOXVLRQV
%HFDXVHLQGLYLGXDOVDUHSDLUHGXSDWUDQGRPLQWKHVRFLDOSKDVH WKHUHLVQRSRVLWLYHDVVRUWPHQW
DW tA :HWKXVLQWXLWLYHO\H[SHFWWKDWGHIHFWRUVZLOORXWSHUIRUPFRRSHUDWRUV DQGWKDWSODVPLGVVXFK
DV XWKDWHQFRGHFRRSHUDWLRQZLOOGHFUHDVHLQIUHTXHQF\DWWKHH[SHQVHRI WKRVHVXFKDV Y WKDW
GRQRW %XW DVZHZLOOVHH WKHSRVVLELOLW\RI SODVPLGWUDQVIHUDIWHUVRFLDOLQWHUDFWLRQFRPSOLFDWHVWKH
SLFWXUH
0RGLILHG3ULFHHTXDWLRQ
:HFDQHPSOR\WKH3ULFHHTXDWLRQ3ULFH WRVWXG\WKHFRQGLWLRQVXQGHUZKLFK X ZLOO








[&RY(wi, gi) + ((wi∆gi)] 
:KHUHwi LVWKHILWQHVVRI WKH iWK LQGLYLGXDO FRQFHSWXDOL]HGDVLWVWRWDOFRQWULEXWLRQWRWKHGHVFHQGDQW
SRSXODWLRQ DQG gi LVLWVDGGLWLYHJHQHWLFYDOXHIRUWKHFKDUDFWHURI LQWHUHVW
















:KHUH g′i LVWKH WUDQVPLWWHG JHQHWLFYDOXHRI WKH iWK LQGLYLGXDOZLWKUHVSHFWWRWKHFKDUDFWHURI LQWHUHVW
LH WKHDYHUDJHJHQHWLFYDOXHRI LWVGHVFHQGDQWVLQWKHQH[WJHQHUDWLRQ
,QRXUPRGHO LQZKLFKZHDVVXPHWKDWSODVPLGVDUHWUDQVPLWWHGZLWKSHUIHFWILGHOLW\IURPSDUHQW
FHOOVWRGDXJKWHUFHOOV g′i FDQEHLGHQWLILHGZLWK gi(tT ) WKHWHUPLQDOJHQHWLFYDOXHRI WKH iWK LQGLYLGXDO

DWWKHHQGRI LWVOLIHF\FOHWKDWLV DWHLWKHUWKHWLPHRI FHOOGHDWKRUWKHWLPHRI FHOOGLYLVLRQ GHSHQGLQJ
RQWKHRUJDQLVP·VIDWH ∆gi FDQWKHQEHLQWHUSUHWHGDVWKHDYHUDJHFKDQJHLQDQRUJDQLVP·VJHQHWLF
YDOXHEHWZHHQWKHEHJLQQLQJDQGHQGRI LWVRZQOLIHF\FOH ZKLOH∆gi FDQEHLQWHUSUHWHGDVWKHFKDQJH








,QWKH3ULFHIRUPDOLVP WKHILWQHVVRI WKH iWK LQGLYLGXDOwiLVGHILQHGDVLWVWRWDOFRQWULEXWLRQWRWKH
GHVFHQGDQWSRSXODWLRQ ,QDGLVFUHWHJHQHUDWLRQVPRGHO WKLVLVVLPSO\LWVWRWDOQXPEHURI RIIVSULQJ
,QRXUVLPSOHPRGHO ZHFDQZULWHWKLVDVDIXQFWLRQRI QHWYLDELOLW\ SOXVD UHVLGXDOFRPSRQHQW
UHSUHVHQWLQJWKHGHYLDWLRQIURPH[SHFWDWLRQ
wi = 2 (V − CigXi(tA) +BgˆXi(tA)) + ϵ 
$VH[SODLQHGLQWKHEDVLFVHWXS WKHQHWYLDELOLW\RI DQRUJDQLVPGHSHQGVRQDEDVHOLQHFRPSRQHQW
SOXVWKHQHWSD\RII LWUHFHLYHVLQWKHVRFLDOSKDVH 7KLVSD\RII LQWXUQGHSHQGVRQWKHJHQHWLFYDOXHV
RI LWVHOI DQGLWVVRFLDOSDUWQHU DWWKHWLPHRI DFWLRQ KHQFHWKHJHQHWLFYDOXHVLQWKHILWQHVVIXQFWLRQVKRXOG
EHHYDOXDWHGDW tA 1RWHWKDWHYHU\RUJDQLVPZLOOGHYLDWHIURPH[SHFWDWLRQRQHZD\RUWKHRWKHU









[−C&RY(gXi(tA), gXi(tT )) +B&RY(gˆXi(tA), gXi(tT ))] + ((∆gXi) 









&RY (gXi(tT ), gˆXi(tA))
&RY (gXi(tT ), gXi(tA))

:HFDQWKHUHIRUHVHHWKDWWKHH[SUHVVLRQIRUWKHFKDQJHLQIUHTXHQF\RI X FRQWDLQVD+DPLOWRQ·V
UXOHOLNHFRPSRQHQW DOEHLWRQHWKDWUHTXLUHVDQXQRUWKRGR[GHILQLWLRQRU r PRUHRQWKLVEHORZ
+RZHYHU ZHFDQVHHWKDWLWDOVRFRQWDLQVDVHSDUDWH VHFRQGFRPSRQHQW ((∆gXi) ZKLFKUHIOHFWV
WKHIDFWWKDWX PD\DOVRVSUHDGSDUWO\LQYLUWXHRI LWVLQIHFWLYLW\ LUUHVSHFWLYHRI LWVHIIHFWVRQLWVKRVW·V
ILWQHVVFI 6PLWK *LUDXGDQG6K\NRII 
7KHLQWHUJHQHUDWLRQDOFKDQJHLQWKHIUHTXHQF\RI Y
7KHHTXDWLRQGHVFULELQJWKHFKDQJHLQIUHTXHQF\RI SODVPLG Y LVPXFKVLPSOHU Y KDVQRILWQHVV
UHOHYDQWSKHQRW\SLFHIIHFWRQLWVKRVWRUJDQLVP DQGLWLVXQFRUUHODWHGZLWKWKHILWQHVVUHOHYDQWSODV
PLGX  &RQVHTXHQWO\ WKHSUHVHQFHRUDEVHQFHRIY GRHVQRWFRYDU\ZLWKwi +HQFH &RY(wi, gY i(tT )) =
0 DQGRQO\WKHVHFRQGWHUPLQRXUPRGLILHG3ULFHHTXDWLRQUHPDLQV
∆gY i = ((∆gY i) 
7KLV UHIOHFWV WKH IDFW WKDW Y LV VHOHFWLYHO\QHXWUDO ,I Y VSUHDGV LW FDQ RQO\ EHDVDUHVXOWRI  LWV
LQIHFWLYLW\
:KHQZLOO X RXWSHUIRUP Y "
%\FRPELQLQJZLWK ZHFDQREWDLQDFRQGLWLRQXQGHUZKLFKWKHLQWHUJHQHUDWLRQDOFKDQJHLQ
WKHIUHTXHQF\RI X LVJUHDWHUWKDQWKHLQWHUJHQHUDWLRQDOFKDQJHLQWKHIUHTXHQF\RI Y 
∆gXi > ∆gY i ⇐⇒
2
w
[(rB − C)&RY(gXi(tA), gXi(tT ))] > ((∆gY i)− ((∆gXi) 
,I ZHDVVXPHWKDW X DQG Y DUHLQLWLDOO\HTXDOLQWKHLUIUHTXHQF\fX = fY DQGLQWKHLULQIHFWLYLW\
λX = λY  LWIROORZVWKDW ((∆gY i) = ((∆gXi) 7KLVOHDYHVWKHIROORZLQJVLPSOLILHGFRQGLWLRQ
∆gXi > ∆gY i ⇐⇒
2
w
[(rB − C)&RY(gXi(tA), gXi(tT ))] > 0 
2QWKHIXUWKHUEXWUHODWLYHO\PLOGDVVXPSWLRQWKDW &RY(gXi(tA), gXi(tT )) > 0 LH DQRUJDQLVP·V
JHQRW\SHDWWKHWLPHRI DFWLRQFRYDULHVSRVLWLYHO\ZLWKLWVJHQRW\SHDWWKHHQGRI LWVOLIHF\FOH ZH
FDQGHULYHDFRQGLWLRQXQGHUZKLFK X ZLOORXWSHUIRUP Y WKDWLVFORVHO\DQDORJRXVWR+DPLOWRQ·V
UXOHLQLWVWUDGLWLRQDOIRUP

∆gXi > ∆gY i ⇐⇒ rB − C > 0 
7KLVH[SUHVVLRQFDQEHLQWHUSUHWHGDVDVWDWHPHQWRI WKHFRQGLWLRQVXQGHUZKLFKDSODVPLGWKDWHQ
FRGHVDVRFLDOSKHQRW\SHZLOORXWSHUIRUPDSODVPLGWKDWLVLGHQWLFDOLQLWVLQIHFWLYLW\EXWQHXWUDOZLWK
UHJDUGWRLWVKRVW·VILWQHVV ,PSRUWDQWO\ WKHVLJQLILFDQFHRI WKLVUHVXOWLVQRWOLPLWHGWRFDVHVLQZKLFK
WZRYHU\VLPLODUSODVPLGVDUHDFWXDOO\FRPSHWLQJ 0RUHJHQHUDOO\ WKHH[SUHVVLRQFDQEHLQWHUSUHWHG
DVDVWDWHPHQWRI WKHFRQGLWLRQVXQGHUZKLFKHQFRGLQJDVRFLDOSKHQRW\SHLVHYROXWLRQDULO\DGYDQ
WDJHRXVIRUDSODVPLGLQDWZRSOD\HU3ULVRQHU·V'LOHPPD ,I rB − C < 0 WKHQWKHDFWXDOVSUHDG
RI WKHSODVPLGZLOOEHVORZHUWKDQWKHUDWHWKDWZRXOGKDYHEHHQREVHUYHGLI WKHSODVPLGKDGEHHQ
VHOHFWLYHO\QHXWUDO VRWKHSODVPLGJDLQVQRDGYDQWDJHE\HQFRGLQJWKHVRFLDOSKHQRW\SH %\FRQWUDVW




HGQHVVJLYHQLQ RQZKLFK r LVGHILQHGDPHDVXUHRI WKHGLDFKURQLFJHQHWLFVLPLODULW\EHWZHHQ





¶MXPSVKLS·WRWKHUHFLSLHQWDIWHUFDXVLQJWKHDOWUXLVWLFDFW 2XUGLDFKURQLFPHDVXUHRI r LQFRQWUDVW
WRPRUHWUDGLWLRQDOPHDVXUHV WDNHVWKLV¶VKLSMXPSLQJ·SKHQRPHQRQLQWRDFFRXQW
7KHGHSHQGHQFHRI r RQ πλX
7RFDOFXODWHWKHSUHFLVHGHSHQGHQFHRI r RQ πλX  ZHEHJLQE\UHZULWLQJRXUFRYDULDQFHUDWLRDVD
UDWLRRI UHJUHVVLRQFRHIILFLHQWV
r =
&RY (gXi(tT ), gˆi(tA))






βgˆXi(tA),gXi(tT ) = ((gˆXi(tA)|gXi(tT ) = 1)− ((gˆXi(tA)|gXi(tT ) = 0) = πλX 
















&RQVLGHU WKHQ DQ LQILQLWHSRSXODWLRQRI DVH[XDOO\ UHSURGXFLQJRUJDQLVPVVRUWHG UDQGRPO\ LQWR
JURXSVRI VL]H N  $VEHIRUH DIUDFWLRQ fX RI RUJDQLVPVEHDUDSODVPLG X  WKDWUHOLDEO\FDXVHV
WKHPWRSURGXFHDSXEOLFJRRG ZKLOHDIUDFWLRQ fY EHDUDGLIIHUHQWSODVPLG Y  WKDWKDVQRILWQHVV
UHOHYDQWSKHQRW\SLFHIIHFWVRQLWVKRVW *HQHWLFYDOXHVDUHGHILQHGDVEHIRUH
$W tA WKHRUJDQLVPVSOD\DOLQHDUSXEOLFJRRGVJDPH %HDUHUVRIX SURGXFHDPDUJLQDOYLDELOLW\
EHQHILW B WKDW LV VKDUHGHYHQO\DPRQJ WKHPHPEHUVRI  WKHLU VRFLDOJURXS (DFKJURXSPHP
EHULQFOXGLQJWKHSURGXFHUWKXVUHFHLYHVDWRWDOEHQHILW (GXi(tA))B ZKHUH GXi(tA) LVWKHORFDO
ZLWKLQJURXSIUHTXHQF\RI SXEOLFJRRGSURGXFHUVDW tA (DFKSURGXFHULQFXUVDYLDELOLW\FRVW C
DVDFRQVHTXHQFHRI SURGXFLQJWKHSXEOLFJRRG
$VLQWKHSUHYLRXVPRGHO SOD\HUVPD\FRQMXJDWHDIWHUWKHJDPH (DFKRUJDQLVPPD\FRQMXJDWH
DWPRVWRQFH DQGGRHVVRZLWKSUREDELOLW\ π 7KHVHFRQMXJDWLQJSDLUVDUHGUDZQDWUDQGRPIURPWKH
JURXS DQGLWLVDVVXPHGWKDW N LVVXIILFLHQWO\ODUJHWKHIUHTXHQFLHVRI YDULRXVSRVVLEOHSDLUVPDWFK
WKHEDFNJURXQGIUHTXHQFLHVLQWKHJOREDOSRSXODWLRQ 'XULQJFRQMXJDWLRQ DEHDUHURI SODVPLGX ZLOO
WUDQVPLWWKHSODVPLGWRLWVVRFLDOSDUWQHULI LWLVLQLWLDOO\DQRQEHDUHUZLWKWUDQVPLVVLRQSUREDELOLW\
λX  &RUUHVSRQGLQJO\ DEHDUHURI SODVPLG Y ZLOOWUDQVPLWWKHSODVPLGWRLWVVRFLDOSDUWQHULI LWLV
LQLWLDOO\DQRQEHDUHUZLWKWUDQVPLVVLRQSUREDELOLW\ λY 
7KHUHIROORZVDJOREDOFRPSHWLWLRQSKDVH LQZKLFKDOOLQGLYLGXDOVFRPSHWHIRUUHSUHVHQWDWLRQ
LQWKHQH[WJHQHUDWLRQRI JURXSV DQGLQGLYLGXDOVDUHNLOOHGRII ZLWKDSUREDELOLW\HTXDOWRWKHLUQHW














[&RY(wi, gi(tT ))] + ((∆gi) 
7KHILWQHVVIXQFWLRQIRUWKLVJDPHLVDVIROORZV










[(rGB − C)&RY(gXi(tA),Xi(tT ))] + ((∆gXi) 
:KHUH rG LVQRZLGHQWLILHGZLWKWKHIROORZLQJFRYDULDQFHUDWLR
rG =
&RY (gXi(tT ), GXi(tA))





WKH¶ZKROHJURXSUHODWHGQHVV·DQGWKHVWDQGDUG¶RWKHUVRQO\·UHJUHVVLRQPHDVXUHRI r  :H
FDQWKLQNRI WKHDERYHUDWLRDVDGLDFKURQLFYDULDQWRI WKHZKROHJURXSUHODWHGQHVV GHVLJQHG WR
DFFRPPRGDWHWKHHIIHFWVRI JHQHPRELOLW\RFFXULQJDIWHUVRFLDOLQWHUDFWLRQ
3ODVPLG Y  DVEHIRUH LVVHOHFWLYHO\LUUHOHYDQW VRLWVFKDQJHLQIUHTXHQF\LVDJDLQJLYHQVLPSO\E\
∆gY i = ((∆gY i) 

:KHQZLOO X RXWSHUIRUP Y "
)URPKHUHRQ WKHDQDO\VLVLVYLUWXDOO\LGHQWLFDOWRWKDWRI $SSHQGL[$&RPELQLQJZLWK ZH
VHHWKDW X RXWSHUIRUPV Y LQWKLVPRGHOXQGHUWKHIROORZLQJFRQGLWLRQV
∆gXi > ∆gY i ⇐⇒
2
w
[(rGB − C)&RY(gXi(tA), gXi(tT ))] > ((∆gY i)− ((∆gXi) 
,QWKHVSHFLDOFDVHLQZKLFKSODVPLGVX DQG Y DUHHTXDOLQWKHLUIUHTXHQF\DQGLQWKHLUGHJUHHRI
LQIHFWLYLW\ DQGRQWKHIXUWKHUDVVXPSWLRQWKDW &RY (GXi(tT ), GXi(tA)) > 0 LH DVRFLDOJURXS·V
DYHUDJHJHQHWLFYDOXHDW tA FRYDULHVSRVLWLYHO\ZLWKLWVDYHUDJHJHQHWLFYDOXHDWWKHHQGRI WKHOLIH
F\FOH ZHFDQDJDLQGHULYHD+DPLOWRQ·VUXOHOLNHFRQGLWLRQXQGHUZKLFKX ZLOOEHVHOHFWLYHO\IDYRXUHG
RYHU Y 
∆gXi > ∆gY i ⇐⇒ rGB − C > 0 
7KLVH[SUHVVLRQFDQEHLQWHUSUHWHGDVDVWDWHPHQWRI WKHFRQGLWLRQVXQGHUZKLFKHQFRGLQJSXEOLF
JRRGVSURGXFWLRQLVHYROXWLRQDULO\DGYDQWDJHRXVIRUDSODVPLGLQDSXEOLFJRRGVJDPH ,I rGB−C <
0 WKHQWKHDFWXDOVSUHDGRI WKHSODVPLGZLOOEHVORZHUWKDQWKHUDWHWKDWZRXOGKDYHEHHQREVHUYHG
LI WKHSODVPLGKDGEHHQVHOHFWLYHO\QHXWUDO VRWKHSODVPLGJDLQVQRDGYDQWDJHE\HQFRGLQJWKHVRFLDO
SKHQRW\SH %\ FRQWUDVW LI rGB − C > 0 WKHQ WKHSODVPLGZLOO VSUHDGPRUH UDSLGO\ WKDQ DQ
RWKHUZLVHLGHQWLFDOEXWVHOHFWLYHO\QHXWUDOSODVPLGZRXOGKDYHGRQH ,QWKLVVLWXDWLRQ SURGXFLQJWKH
SXEOLFJRRGLVDGYDQWDJHRXVIRUWKHSODVPLG GHVSLWHWKHGHOHWHULRXVHIIHFWLWKDVRQWKHKRVW
$VEHIRUH WKHGHULYDWLRQRI WKLVUHVXOWUHOLHVRQRXUDGRSWLQJDQXQRUWKRGR[ GLDFKURQLFGHILQL
WLRQRI r 7KLVWLPH r TXDQWLILHVWKHIUDFWLRQRI WKHRYHUDOOGLDFKURQLFFRYDULDQFHEHWZHHQJHQRW\SHV
DW tA DQGJHQRW\SHVDW tT WKDWFDQEHDFFRXQWHGIRUE\FRYDULDQFHEHWZHHQWKHHDUOLHUDQGODWHUJURXS
JHQHWLFYDOXHV ,WLVDQDWXUDOH[WHQVLRQRI WKH¶ZKROHJURXSUHODWHGQHVV·WRWKHGLDFKURQLFFDVH DQG
WKLVH[WHQVLRQLVQHHGHGLQRUGHUWRFDSWXUHWKHGLDFKURQLFJHQHWLFFRUUHODWLRQVEHWZHHQJURXSPHP
EHUVJHQHUDWHGDIWHUWKHVRFLDOSKDVHE\SODVPLGWUDQVIHU
7KHGHSHQGHQFHRI rG RQ πλX
:KHQDVLQRXUPRGHODOOJURXSVDUHRI HTXDOVL]H N  WKHUH LVDFORVHUHODWLRQVKLSEHWZHHQWKH
ZKROHJURXSUHODWHGQHVVDQGWKHVWDQGDUG¶RWKHUVRQO\·UHJUHVVLRQGHILQLWLRQ3HSSHU
rG =







LWVUDQGRPO\IRUPHGJURXS DQG N LVVXIILFLHQWO\ODUJHWKDWWKHIUHTXHQFLHVRI WKHYDULRXVW\SHVRI
SDLULQHDFKJURXSPDWFKWKHEDFNJURXQGIUHTXHQFLHVLQWKHSRSXODWLRQ &RQVHTXHQWO\ ZHFDQWUHDW
WKHVHSDLUVDVLI WKH\KDGEHHQGUDZQDWUDQGRPIURPWKHJOREDOSRSXODWLRQ 7KHSUREDELOLW\WKDW
WKH\FRQMXJDWHVXFFHVVIXOO\LV π DQGWKHSUREDELOLW\WKDWDQ XEHDUHUZLOOWUDQVIHU X LQWKLVHYHQW
LV λX  *LYHQWKHVHDVVXPSWLRQV WKHYDOXHRI r ZLOOEHWKHVDPHDVLWZDVLQWKHSUHYLRXVJDPH :H
FDQWKHUHIRUHFRPELQHZLWKWRREWDLQDQH[SUHVVLRQIRU rG
rG =
1 + (N − 1)(πλX/(1− πλX(1− fX)))
N

7KLVVKRZVWKDW DOOHOVHEHLQJHTXDO LQFUHDVLQJ π RU λX LQFUHDVHVWKHGLDFKURQLFZKROHJURXSUH
ODWHGQHVVDWWKHSODVPLGORFXV
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